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THE RAMAN EFFECT : 1928-53 


6 ape discovery that radiations of altered 
frequency appear in the light scattered by 
material media of diverse chemical nature and 
in diverse physical states was made by Sir C. V. 
Raman at Calcutta on the 28th of February 1928. 
The theoretical significance of the observation 
and its extraordinary importance for the study 
of molecular spectra in the different states of 
aggregation, including especially crystals and 
amorphous solids, were immediately appreciat- 
ed by him. They are very clearly set out in 
his lecture on “A New Radiation” which was 
delivered at Bangalore on the 16th of March 
and published from Calcutta on the 3ist of 
March 1928. The leciure also described the 
characteristic features of the effect, viz., the 
polarisation of the scattered radiations appear- 
ing as spectral shifts, the sharpness of the lat- 
ter in some cases and their diffuseness in others. 
The concluding paragraph of the lecture con- 
tains the following forecast of the developments 
expected from the discovery. “We are obviously 
only at the fringe of a fascinating new region 
of experimental research which promises to 
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throw light on diverse problems relating to 
radiation and wave theory, X-ray optics, atomic 
and molecular spectra, fluorescence and scatter- 
ing, thermodynamics and chemistry. It all re- 
mains to be worked out.” 

It was not long before the predictions thus 
confidently made found fulfilment. ; 

HIsTORY OF THE DISCOVERY 

Chance observations have sometimes led to 
great discoveries. But in the emergence of the 
Raman effect, neither chance nor accidental 
circumstances played any part. Indeed, the 
faintness of the phenomenon would alone have 


‘sufficed to preclude any accidental discovery 


of it. In the lecture quoted above and again in 
his Nobel Lecture delivered at Stockholm on 
the 11th December 1930, Sir C. V. Raman. des- 
cribed in detail how he was led to undertake 
a spectroscopic examination of the light scat- 
tered in transparent media, and how when 
observations with sunlight roughly mono- 
chromatised by suitable colour filter indicated 
the need for truly monochromatic light, he 
switched over to the use of the mercury. arc 
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lamp. From the publications cited, it is clear 
that while Raman’s collaborators had assisted 
him in some of the earlier non-spectroscopic 
studies made with sunlight, he worked alone in 
the crucial experiments made with the mercury 
are lamp and spectroscopic aid which resulted 
in the discovery of the effect. 

In the recently published review of the Nobel 
awards made during the last fifty years, Pro- 
fessor Siegbahn quite appropriately describes the 
Raman effect under the chapter heading of “X- 
Rays in Atomic Research”. The investigations 
of Raman and his school during the years from 
1921 to 1928 were largely inspired and directed 
by the analogies which exist in the optical be- 
haviour of light and of X-rays despite the 
enormous difference in wavelengths. It is not 
surprising, therefore, that when Compton pub- 
lished his discovery of the change of wavelength 
in X-ray scattering, Raman was greatly inter- 
ested in it. Towards the end of the year 1927, 
he worked out an explanation of the Compton 
effect based on the classical ideas of Maxwell’s 
electromagnetic theory of light. A theoretical 
paper under the title “A Classical Derivation of 
the Compton Effect’ was completed in Decem- 
ber 1927, though it was actually published only 
some months later. In this paper, it was shown 
that the appearance of two types of X-ray 
scattering, viz., a modified and an unmodified 
scattering, as well as their relative intensities 
and the angular distribution of these two types 
of scattering around the atom could be deduced 
in a straightforward manner on the basis of the 
classical wave principles. It also emerged from 
the mathematical analysis that the modified 
scattering of X-rays, unlike the unmodified 
scattering, is a dynamic effect, arising from the 
movements of the electrons surrounding the 
nucleus, and is also fluctuating in its character. 
These results suggested to Raman that analog- 
ous phenomena involving a change of frequency 
and arising from dynamic fluctuations in mole- 
cular structure might also be observable in the 
scattering of light in transparent media. The 
next further step was his intuitive recognition 
that an effect which had been discovered several 
years earlier in his laboratory and then mistaken 
for a feeble type of fluorescence was the optical 
analogue of the Compton effect. It was to test 
this idea and obtain an experimental proof of 
it that Raman proceeded to make the observa- 
tions which resulted in his discovery of the 
effect. 


ORIGIN OF THE PHENOMENON 
The explanation of the effect given by Raman 
in his first publication was that the change of 
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Science 
frequency was the result of an exchange of 
energy between the light-quantum and the 
molecule. This was confirmed by exact mea- 
surements on the photographed spectra which 
showed that the alterations in frequency of the 
scattered light actually observed could be iden- 
tified with the molecular frequencies of absorp- 
tion or emission lying in the infra-red region 
of the spectrum. Spectroscopists everywhere 
accepted the explanation and it became, in 
fact, the basis for the interpretation of the 
immense mass of data that began to pour in 
when studies of the effect were taken up in 
numerous laboratories all over the world. 
Mathematical theorists did not object to the 
proposed interpretation of the observed effect 
and were, in fact, pleased when the discovery 
was announced, as they saw in it a welcome 
confirmation of the ideas underlying the con- 
temporaneous developments in the quantum 
theory of radiation pioneered by Smekal (1923), 
as also by Kramers and Heisenberg (1925). 

It seems appropriate here to comment upon 
the statement often made that the Raman effect 
had been theoretically predicted some years 
prior to its experimental discovery. Such a 
statement overlooks the fact that the type of 
secondary radiation whose true nature was 
established by Raman in 1928 had actually 
been observed at his Institute and recorded in 
published papers dating back to the year 1923. 
Then, again, in the years following Smekal’s 
suggestion of 1923 of the possibility of a scat- 
tering of light with change of frequency, 
spectroscopists the world over had searched for 
the phenomenon but in vain, evidently because 
the prediction was of too general a nature to 
be a useful guide. The actual discovery of 
Raman made in 1928 was, on the other hand, 
the result of a completely independent approach. 
Even in the case of the Compton effect, the 
principles of the conservation of energy and 
momentum applied to the encounter between 
an electron and a proton fail to indicate essen- 
tial features of what is actually observed, viz., 
the appearance of both a modified and an un- 
modified scattering, as well as the dependence 
of their relative intensities on the atomic 
number of the element and on the direc- 
tion of scattering. When we  con- 
sider the case of the diffusion of light by a 
complex system, such as a molecule, the idea 
of an exchange of energy between the light- 
quantum and a molecule may be useful in 
explaining what is observed. But it cannot 
serve even qualitatively to indicate what one 
may actually expect to observe, since the pos- 
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sibilities are so numerous. A purely classical 
approach to the problem of the scattering of 
light by a vibrating or a rotating molecule is 
more useful in this respect, though it may be 
misleading in a quantitative sense. Indeed, it 
should be said that no theorist had, until after 
Raman’s discovery, considered or dealt with the 
actual problem involved, viz., the result of the 
collision between a light-quantum and a mole- 
cule or a crystal and forecast the results 
actually observed. 
THE SUBSEQUENT DEVELOPMENTS 

The paper containing the original account of 
the discovery as well as Raman’s Nobel Lecture 
are being re-published in the March issue of 
the Proceedings of the Indian Academy of 
Sciences. Simultaneously is being published 
also a general survey of the results of twenty- 
five years of research on the Raman effect 
written by Dr. S. Bhagavantam who has been 
a leader in this field of research in the Indian 
sub-continent. In view of these forthcoming 
publications, it does not appear to be necessary 
here to traverse the same ground. We shall 
content ourself with quoting the words of 
Sir C. V. Raman himself spoken on the 25th 
anniversary of his discovery when he was 
approached by the Press Trust of India for a 
message appropriate to the occasion. 

“The earlier years following the publication 
of the discovery witnessed intense activity in 
the field in many countries and naturally also 
in India. A new branch of spectroscopy arose 
with its own distinctive types of instrument, 
light sources and techniques. A vast body of 
literature came into existence. The knowledge 
gathered in the course of years has been sys- 
tematised and incorporated in several substan- 
tial treatises which have been published in 
different languages. Many shorter memoirs 
and some thousands of published papers con- 
tain more detailed information regarding par- 
ticular substances or particular topics. 

“It may well be asked what all this activity 
has really led to. The question can be answer- 
ed without difficulty. Each line in the spectrum 
of the scattered light with its own characteristic 
frequency shift is a consequence of a particular 
mode of vibration of the molecules scattering 
the light. The entire pattern of lines constitutes 
the characteristic vibration spectrum of the 
molecule. This in its turn is determined by the 
structure of the molecule, in other words, by 
the number and masses of the atoms composing 
it, their geometric positions, as well as by the 
nature and strength of the chemical forces 
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binding them together. The study of the scat- 
tering of light thus furnishes us with informa- 
tion which besides being descriptive of the 
molecule is also related to its ultimate consti- 
tution. 

“It follows from what has been said above 
that the study of the spectrum of the light 
scattering is a powerful tool in the hands of 
the chemist who is interested to know what 
the molecules he is dealing with are and their 
configurations and properties. Valuable infor- 
mation regarding the symmetry of molecular 
form and structure and as regards the presence 
of special types of chemical bond is readily 
forthcoming by the use of the method. This 
has helped to resolve some outstanding problems 
in theoretical chemistry. Changes in the struc- 
ture of the chemical molecule brought about in 
different ways, as for instance, by solution, by 
heating or by reaction with other molecules 
can be followed. Indeed, the study of light 
scattering finds application in all branches of 
chemistry, both theoretical and practical. Of 
recent years, there has been an increasing re- 
cognition also of its value as a tool in analytical 
chemistry. 

“Investigations with gases, especially those 
having simple molecules, such as hydrogen, 
nitrogen and oxygen of which the rotation 
reveals itself in light scattering have been pro- 
ductive of results of fundamental interest from 
the standpoint of pure physics. Much detailed 
knowledge regarding molecular behaviour is 
also forthcoming from the studies of the scat- 
tering of light in liquids. Indeed, some startling 
discoveries have resulted, as for instance, the 
proof that highly viscous liquids exhibit a mea- 
surable rigidity, thus behaving in some respects 
like solids. In the field of crystal physics, the 
study of light scattering has led to advances of 
a fundamental character. The nature of the 
vibration spectra of crystals as revealed by 
light scattering exhibits a remarkable simpli- 
city, which is in striking contrast with the com- 
plex and indefinite pictures of it resulting from 
the assumption that the internal vibrations of 
the atoms in a crystal are similar in their 
general nature to the familiar vibrations of an 
elastic solid. Recent investigations at Banga- 
lore have clarified the situation completely. 
They have shown that the atomic vibrations in 
a crystal follow a pattern which is determined 
by its structure and is wholly unrelated to its 
size or external boundary conditions. These 
new findings promise profoundly to influence 
the future development of crystal physics.” 
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SILVER JUBILEE CELEBRATIONS OF THE RAMAN EFFECT 


HE SILVER JUBILEE of the discovery of 

the Raman Effect was celebrated with great 
enthusiasm in many places in India. Learned 
societies as well as public men took the oppor- 
tunity to express their deep sense of appre- 
ciation of the contributions made by the 
distinguished scientist for the cause of science 
in India. 

At a function organised by the Institute of 
Science on 28th February 1953 at the Cowasjee 
Jehangir Hall at Bombay, Prof. Mata Prasad 
observed that it was the fundamental character 
of the Raman effect that made it a subject of 
widespread interest throughout the world. 
Speaking next, Dr. K. R. Ramanathan gave a 
graphic description of the events leading to the 
discovery, and was followed by Dr. H. J. Bhabha 
who dealt with the nature of the Raman effect. 
An exhibition was arranged on the occasion by 
Dr. S. Venkateswaran and the staff and stu- 
dents of the Institute, consisting of enlarged 
pictures showing the Raman effect in gases, 
liquids, and solids, several reprints of papers 
on the subject published in various languages 
and countries, photographs of some Indian 
workers on the Raman effect, various apparatus 
used for its study and so on. 

At Madras, the celebration was organised by 
the Physical Sciences Association in the Presi- 
dency College on 28th February when Mr. T. N. 
Seshadri, President of the Association, pre- 
sided. Mr. Seshadri referred to the ap- 
propriateness of holding the function in 
the Presidency College, where Sir C. V. Raman 
had studied and carried out some of his earliest 
investigations. He added that the discovery 
had opened out wide fields of research in almost 
all branches of science. That a discovery of such 
fundamental importance and such deep signi- 
ficance had come from an Indian this time 
must be a matter of pride to everyone of us 
in this country. 

Dr. M. A. Govinda Rao, speaking next, said 
that although the discovery was made in the 
realm of physics in the course of an intensive 
study of the scattering of light by liquids and 
gases, it had a profound influence on chemistry 
and the development of chemical thought. 

Prof. G..N. Ramachandran pointed out tha‘ 
the Raman effect was in the nature of a confir- 


mation of the quantum theory of radiation. He 
observed that the Raman effect was also one 
of the most conclusive pieces of evidence that 
led to the idea that the atomic nucleus con- 
sisted of protons and neutrons—an idea which 
led to all the later developments now associated 
with the name “atomic energy”. 

Prof. S. V. Anantakrishnan, dealing with 
the repercussions of Raman effect on Chemistry 
said that in several instances the structure of 
compounds which had been established by the 
intuitive approach of the chemist had found 
excellent confirmation from the Raman effeci 
while there had been several instances where 
the clue had come first from the Raman effect. 

Professor K. N. Menon said that the organic 
chemist was very greatly indebted to the phy- 
sicist for giving him many methods that helped 
him in the investigation of the molecular 
architecture of organic compounds. Probably, 
the most outstanding example of the applica- 
tion of the Raman spectra was its use by Ingold 
and his collaborators in the study of the struc- 
ture of benzene. 

On March 16th, the well-known daily, “The 
Hindu”, brought out a special supplement con- 
taining messages and articles from scientists 
both in India and abroad to mark the Silver 
Jubilee. In his message, Prof. Albert Einstein 
remarked : 

“The progress of empirical knowledge ard 
of the basic ideas about the structure of matter 
and about elementary phenomena is, indeed, an 
international process, in which all nations take 
part. Thus C. V. Raman was the first to recog- 
nize and demonstrate that the energy of a 
photon can undergo a partial transformation 
within matter. I still recall vividly the deep 
impression that this discovery made on all of 
us who at the time attended the Physics Col- 
loquium in Berlin.” 

Information has also been received of meet- 
ings held at various other places such as the 
Fergusson College, Poona (28th February), 
Indian Association for the Cultivation of 
Science, Calcutta (7th March), and Andhra 
University, Waltair (16th March). Celebrations 
were also held by the Association of Scientific 
Workers at Hyderabad and the South Indian 
Science Association at Bangalore. 
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RAMAN EFFECT AND ITS CHEMICAL APPLICATIONS 
Twenty-five Years in Retrospect 
S. V. ANANTAKRISHNAN 
Dept. of Chemistry, Madras Christian College, Tambaram, S. India 


N 16th March 1928, Prof. C. V. Raman 

announced in an address in Bangalore the 
discovery of a new radiation in scattering which 
has since been termed ‘The Raman Effect’.39 At 
the conclusion of his address we find the pro- 
phetic conclusion, “We are obviously only at 
the fringe of a fascinating new region of expe- 
rimental research which promises to throw light 
on diverse problems relating to radiation and 
wave theory, X-ray optics, atomic and molecular 
spectra, fluorescence and scattering, thermo- 
dynamics and chemistry. It all remains to be 
worked out’. This has been well substantiated 
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FIG. 1. In the Raman Jubilee Volume of the Proceed- 
ings of the Indian Academy of Sciences Hibben has 
analysed the trends in Raman Effect studies upto 1938. 
The above graph prepared from an analysis of the papers 
abstracted by Chemical Abstracts will be of interest in 
continuing part of Hibben’s analysis. I have to thank 
Messrs, D. Setu Kao and S, Natarajan for the graph. 
by the enormous amount of work on the pheno- 
menon published during the last twenty-five 
years. The classical organic chemist by a com- 
bination of intuitive and empirical approach has 


provided us with a large collection of compounds, 
of which the relative positions of atoms and 
groups of atoms have been clearly indicated. 
These have helped in the applications of Raman 
Effect, while at the same time, the scattering 
studies have confirmed in a large measure the 
assignments of structure by the chemist. In this 
short survey in retrospect, it is not possible to 
cover the ground of the several thousand papers 
that have been published, nor is it necessary. 
There have been numerous monographs on the 
subject, ‘*-” each with its distinctive fea - 
tures, but the very nature of the subject makes 
these serve only as a starting point for further 
study. We may broadly divide the subject into 
four divisions: ‘Organic Structures’; ‘Inorganic 
Structures’; ‘Analytical Applications’; and ‘Re- 
action Mechanisms’. 
§1. Orcanic STRUCTURES 

Except in the simplest of compounds, the 
assignment of characteristic frequencies to 
individual bonds is by no means easy. However, 
the problem has been simplified, because of the 
ready availability of a large number of closely 
related compounds in which changes are con- 
fined to parts of the molecule, while one part 
remains constant. Assignments are then made 
by essentially empirical rules: that the radi- 
cals in question retain their identity and their 
characteristic frequencies remain constant over a 
series, without being modified to any appreci- 
able extent by the rest of the molecule. This 
is probably true of the vibrations of hydrogen 
along with the valency bond, but, as will be seen 
later, even this is subject to limitations. In 
quite a number of instances, the assignments 
have been made possible by an application of the 
Teller-Redlich theorem.*”.41.43 Another method, 
frequently used with success by Daure,!* 
Cabannes,? Kohlrausch*® and others, makes use 
of changes in frequency caused by a progres- 
sive increase in the mass of certain atoms 
while the rest of the molecule remains un- 
changed. Using these methods bond-stretching 
frequencies have been assigned to various 
bonds, some of which are presented in 
Tables I, II, III and IV. : 

It will be noticed from Table I that X-H 
vibrations show systematic variations with the 
position of the element X in the periodic table. 
There is the unmistakable drift in the direction 
of higher frequencies with increasing differences 
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64 Raman Effect and Its Chemical Applications 
TABLE I 
(a) Characteristic frequencies of X-H bonds 
Element B ¢c N oO F Si P Ss Cl 
Raman Line ++ 2590 2960-3300 3300-3380 3400-3680 (4140) 2160-90 2400 2680 2800 
Force Constant ++ (3-6) 4-97 6-49 8-35 9-62 3-10 4-02 5-13 
(b) Characteristic frequencies of X-X bonds 
Element Cc N Si Ss 
Single bond Frequency oo 900 880 877 435 465 467 
Double bond Frequency 1640 1442 (1280) 
Triple bond Frequency . 2050 2328 
TABLE II 
(a) Variations in C-H frequencies 

Compound Frequency Compound Frequency Compound Frequency 
Methane * 2918 Ethylene 3019 HCN 3312 
Ethane oe. 2913, 2943 Propylene 3012 Acetylene 3287 
Butane 2910, 2936, 2962 Vinyl Chloride 3036 Methyl Acetylene 3305 
Nitromethane 2967, 3056 

(b) Change in frequencies of C-C bond 

Ethane ee 990 Zso-Propyl Chloride 1059 Ethyl Chloride 1120, 950 
Propane 870, 1050 Bromide 1038 ¢-Butyl 1153 
979 »  lodide 1019 » Bromide 1142 
Jso-Butane 794, 964, 1098 Mercaptan 1056 Iodide 1131 


in the electronegativities of the element with 
reference to hydrogen. Pauling®® has shown that 
these differences can be correlated with the 
degree of ionic character of the bond in ques- 
tion. One can then expect that the hydrogen- 
fluorine bond is essentially ionic and this is con- 
firmed by the non-observance of a Raman Line 
even in the most concentrated aqueous solu- 
tions of hydrogen fluoride. The changes observ- 
ed are similar, both for the first and the second 
short periods but, as may be expected, the values 
are consistently lower in the latter case. The 
period relationship is found also when we con- 
sider the X-X bond. The individuality of the 
molecule is clearly demonstrated by the varia- 
tions noticed in both C-H and C-C bonds and 
similarly variations in group interactions are 
exemplified by ethylenic and carbonyl frequen- 
cies. 
In most correlations of physical properties 
with structure, it is generally assumed that the 
contribution of the methylene group or the C-H 
and C-C bonds remains constant. Careful ana- 
lysis has, however, revealed that this assump- 
tion is not justified (cf. Walsh**). Since bond 


dissociation energies are related to the charac- 
teristic frequencies, a similar position may be 
expected here also. Table II illustrates the ex- 
tent of variation involved. Barthalomé and 
Teller have shown that C-C single bond vibra- 
tions lie in the region 809-1143cm-—,4 but be- 
cause of overlapping C-H bending vibrations 
caused by intramolecular forces, assignment 
may be difficult. Kellner has indicated a theo- 
retical method for the purpose of assigning C-C 
frequencies.23 

The importance of group interactions within 
the same molecule are even more noticeable in 
the case of ethylene derivatives and the carbonyl 
compounds (Tables III and IV). 

Isomerism of different types in the case of 
carbon compounds has been built up and illus- 
trated by several compounds using two simple 
principles: (i) the valency of carbon is con- 
stant having a value of four and with the bonds 
directed towards the four corners of a tetra- 
hedron, carbon being at the centre; and 
(ii) free rotation is possible round a single bond 
but multiple bonds cause greater rigidity. 
Recent developments in valence theories have 
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TasLe III 
frequencies of ethylene derivatives changes in C=C frequencies 


CH, CHX Frequency 
x 


CHz CX2 Frequency CHX CX, Frequency CX2 CX, Frequency 


H 1623 
Me 1647 1650 1679 
D 1581 1514 
cl 1608 1571 
Br 1598 

Allene 1480 
CHO 1618 

cis Butane 1669 
CH CH, 1634 

trans ,, 1681 
CH,Cl 1640 
CeHs 1601 

TABLE IV 
Carbonyl frequencies 
Compound Frequency Compound Frequency Compound Frequency 

Acetone 1710 Acetophenone 1677 Benzophenone 1663 
Formaldehyde 1768 Benzaldehyde 1689 Fluorenone 1718 
Acetaldehyde 1715 Acetyl chloride 1798 Oxalic acid 1750 
Acetic acid 1666 Benzoic acid 1647 


not materially altered the situation’! The ing. Taking a number of compounds of the 
thermodynamic properties of ethane and some formula CH,X-CH.Y Langseth and Bernstein?‘ 
of its derivatives clearly showed that there is a have shown other possible configurations also 
potential barrier to free rotation and that the (Fig. 3). 

methyl groups ‘or substituted methyl groups 


ethane itself, Raman spectra do not enable one 


take up favoured positions. In the case of 
to distinguish between the two alternative ol 
forms (Fig. 2) 


FIG. 3. Possible configurations of the type CH,X-CH2Y 


Raman spectra studies have thus enabled the 
detection of the presence of such rotation isom- 


ers which are chemically not separate entities if 
one considers the reactivities alone. 
Tautomeric systems have provided us exam- 


FIG. 2. Alternative (c#s and trans) forms of ethane. ples of the pitfalls in the use of Raman Spectra 
but hexadeutero ethane appears to have the data. Kohlrausch,24 from his study of acetyl 
transform with D,, symmetry.16.22,42 The case acetone concludes that it is necessary to con- 
of substituted ethanes is even more interest- sider the presence of two monoenolic and two 
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dienolic forms, while Lecomte from his infra-red 
studies on metal acetonyl acetonates?? concludes 
that there is no hydroxyl group but makes 
hydrogen part of a six-membered ring system. 
This is analogous to the approach of the clas- 
sical chemist to the question of hydrogen bond. 
One has to expect variations in both hydroxyl 
and carbonyl frequencies because of group 
interactions and, in the case of intermolecular 
hydrogen bonding, it is also necessary to con- 
sider the environment which modifies bond 
polarisabilities. The valuable extensive work of 
Murti and Seshadri,*4 while providing clear 
evidence for hydrogen bonding in the systems 
studied, suffers from this limitation. It is now 
fairly clear that the hydrogen bond is electro- 
static in nature involving an energy change of 
a higher order than van der Waals forces. 
While this may cause a preferential orientation 
of the hydroxyl group, where intramolecular 
hydrogen bonding is the case, with intermole- 
cular hydrogen bonds, it is difficult to expect 
the rigidity which is implicit in the structures 
postulated by these authors. 

One of the structural problems that Raman 
Spectra has helped to solve is that of tetraniiro- 
methane. From its reactions, chemists have 
often favoured the view that one of the nitro 
groups musi be different from the other three. 
The elucidation of the problem has be2n the 
extensive work of Chédin,® and of Mathi2u and 
his associates.21 The analysis of the Raman 
lines of nitromethane showed that the two parts 
of the molecule are not free to rotate with res- 
pect to each other about the C-N axis. In the 
case of tetranitromethane this school of work- 
ers have shown that each C-NO, group lies in 
one plane. The complete Raman Spectrum re- 
quires a tetrahedral symmetry with all the nitro 
groups equivalent. The difference in reactivity 
is obviously similar to the differences in energy 
required for the rupture of a C-H bond in 
methane where all the hydrogen atoms are 
equivalent. 

An outstanding triumph of Raman Pffect 
studies concerns the elucidation of the struc- 
ture of benzene. While the early work of Kohl- 
rausch suggested the two equivalent Kekulé 
structures, the position was uncertain till the 
classical investigations of Ingold and co-workers 
on benzene and its partially deuterated deri- 
vatives were made.2° These observations have 
clearly established the D,, symmetry of the 
molecule. 

In dealing with problems of structure, men- 
tion should also be made to the contributions 
to our knowledge of hvperconjugation involv- 


ing methyl groups. Comparisons of Raman 
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Spectra have also shown that with alkyl deri- 
vatives, primary compounds show a mobile 
structure while secondary compounds show a 
greater degree of rigidity which is still greater 
in the tertiary compounds. The indications may 
be noticed even in the C-C singl2 bond vibra- 
tions indicated by Kellner (loc. cit.). 


§ 2. INORGANIC STRUCTURES 


In spite of the wealth of material, work with 
inorganic compounds has been comparatively 
less extensive than with organic ones. The com- 
plex nature of the material and the need for 
the study of a larg2 proportion of these either 
in the solid state or in solution is partly res- 
ponsible for this state of affairs. The field, 
however, has not been neglected. Leaving out 
the binary compounds of an ionic type, we may 
consider the developments in a few select in- 
stances. 

The most exhaustive studies relate to solu- 
tions of acids in waiter, various concentration 
rang2s being generally used. The principal 
difficulties in the interpretation of the results 
arise from two causes: considerable changes 
in the dielectric constant of the solutions have 
to be expected with large changes in concen- 
tration of solute; the hydrogen ion in solution 
is invariably solvated. Also it is difficult to 

ifferentiate between ion-pairs in concentrated 
solutions and a highly polarised covalent bond 
that is often postulated in some cases. A limita- 
tion in most of the interpretations is the ten- 
dency to assume that water remains unaffected 
by the solute. 


Halides of different groups have been exten- 
sively studied. All the halides of the formula 
XY, in the fifth group that have been studied 
show the expected Raman lines on the basis of 
a pyramidal structure while in the case of boron 
trihalides, evidence of the p!anar structure was 
obtained by studying isotope shifts. The cases 
of phosphorus pentachloride and of aluminium 
chloride are of particular interest. Raman spec- 
tral studies of the first compound? clearly indi- 
cated the presence of PCl,+in the solid which 
is now known from other physical studies to be 
essentially PCl,+ PCl;-!® Anhydrous aluminium 
chloride which is known to occur normally in 
the dimeric form has been assigned the D., 
symmetry by Kohlrausch though the evidence 
from Raman and infra-red spectra have not 
been without difficulties.2¢ 

Among structures that have intrigued both 
physicists and chemists is that of diborane. 
Several alternatives have been proposed: 
(i) the structure proposed by Pauling involving 
a resonance hybrid with direct bond between 
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the two boron atoms: (ii) the structure pro- 
posed by Bell5 involving a hydrogen bridge 
structure ; and (iii) a protonated double-bonded 
structure suggested by Pitzer.*5 While some 
type of hydrogen bonding is now fairly estab- 
lished, neither Raman Specira nor infra-red 
spectra enable any unequivocal decision bet- 
ween the Bell and the Pitzer models. 

Hydrogen peroxide has also presented diffi- 
culties with the possible structures : 


O—H H 0% 
(a) (4) 
Penney and Sutherland have shown from an 
analysis of the characteristic frequencies that 
the puckered dihydroxylic form (c) in which 
the hydroxy groups are in perpendicular planes, 
best represents the molecule.3¢ 
Nitric acid is one of the most thoroughly in- 
vestigated compound. Earlier work has been no 
doubt useful as a guide but the nature of the 
“unionised” form has been uncertain. The ex- 
haustive investigations of Ingold and co-work- 
ers*! on pure nitric acid and in solutions has 
enabled a complete interpretation of the spec- 
tral behaviour in accord with the model of 
Maxwell and Moseley32 (Fig. 4). 


H 


Fic. 4. Structure of Nitric Acid. 


It may be mentioned here that Raman Spectra 
of the monomeric form of cyanic acid and of 
thiocyanic acid, as also hydrazoic acid, indicate 
the presence of an N-H bond in all three rather 
than the isomeric structure with O-H or S-H 
bond as the case may be. 

Raman Spectra studies have also been of use 
in the study of ions of the type XY, and XY, 
besides various complexes. 

§ 3. ANALYTICAL APPLICATIONS 


The simplicity of technique and the indivi- 
duality of Raman Spectra have enabled the 
gradual use of Raman Spectra in the qualita- 
tive and quantitative analysis of mixtures of 
closely related compounds which could not be 
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handled by the usual chemical means. Other 
physical methods often involve expensive 
equipment and, where isomeric hydrocarbons 
are involved, unsatisfactory in use. 


In the present brief survey it is not possible 
to make any detailed reference to improvements 
in the techniques. These have been designed to 
improve the intensity of the scattered radiation, 
cutting out the background illumination and 
the development of photoelectric and similar 
devices for recording as well as detecting Raman 
line.15.27 One of the most interesting devices is 
that of a multiple reflection technique which 
has made the study of gases more feasible than 
before.*5 

Quite early in the development of the sub- 
ject, interesting applications have b2en noticed 
in the perfumery industry. The relative amounts 
of isopropylidene and of isoprepenyl isomers in 
the terpene series, the composition of both 
natural and synthetic mixtures of the terpene 
hydrocarbons and similar compounds have been 
studied extensively in France. 

Raman Spectra have been particularly use- 
ful for the study of unstable compounds which 
cannot be frozen out as in the case of nitrogen 
pentoxide in nitric-sulphuric acid mixtures, 
nitric-perchloric acid mixtures and similar in- 
stances.§.21 By a measurement of intensities of 
persistent lines, Goubeau has been able to 
detect and make a rough estimate of the rela- 
tive amounts of benzene, toluene and the 
xylenes!? while Piaux estimates the amounts of 
cis and trans pentenes obtained by the de- 
hydration of pentanol using the specificity of 
their Raman Spectra.37 Initial work on aroma- 
tic hydrocarbon mixtures dealt with binary 
mixtures but more recent work has enabled the 
estimation of as many as eight aromatic com- 
pounds with an accuracy of 2%.‘ 


The method is particularly handy where the 
components of a mixture are not affected by 
intermolecular forces. This is the case with 
hydrocarbons and both qualitative and quanti- 
tative are possible with comparison spectra of 
the pure hydrocarbons. Fenske and others have 
prepared a very useful collection of Raman 
spectrograms for over 350 compounds.®.15 Re- 
cently, a monograph has appeared! devoted 
solely to the analytical applications of the 
Raman Effect. 


§ 4. CHARACTERISTIC FREQUENCY AND CHEMICAL 
REACTIVITY 


While Raman Spectra have not been as use- 
ful as ultraviolet absorption or infra-red studies 
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in the identification of transient molecules, it 
is nevertheiess an important tool in the correla- 
tion of reactivity with structural influences. 


The concept of mesomerism or resonance has 
been introduced to account for the behaviour 
of a variety of compounds!35 and Raman 
Spectra have been helpful in the elucidation 
of some of these structures. Thus Raman 
spectral evidence has substantiated the sym- 
metry of the nitro group, the carboxyl, nitrate 
and carbonate ions and the linear struciure of 
carbon dioxide and carbon disulphide. Poth 
infra-red and Raman Spectra have been used 
in following the course of polymerisation re- 
actions where the mesomeric structure of a 
butadiene system is progressively replaced by 
a system of isolated double bonds. The preci- 
sion of mz2asurements now possible has enabled 
a study of the influence of the structure of the 
initial polyenes on the course of polymerisa- 
tion. A close correlation between the C=C 
double bond frequency and the activation energy 
of the reaction as well as the relationship b2t- 
ween the carbonyl frequency and activation 
energies for both acid and alkaline hydrolysis 
of carboxylic esters is noticeable.2;* Addition 
and substitution reactions and the relationship 
with characteristic vibrations has been the sub- 
ject of study by Duchesne.!* 


In dealing with reactivity, one has to reckon 
more with excited structures than with mole- 
cules in the ground state and Duchesne has 
indicated the problem taking the relative rate 
of addition of hydrogen bromide to ethylene 
and acetylene as examples.!% It is interesting 
to note in this connection that the infra-red 
studies of Ingold has recently shown that in 
its excited state, acetylene has a non-linear 
form. The subject deserves further study. 
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COMMONWEALTH SCIENTIFIC CONFERENCE, AUSTRALIA (1952)* 


T= object of the Confer2nce was to con- 
sider how the fullest co-operation between 
Government civil scientific organiza‘ions in the 
British Commonwealth could be achieved and 
to make recommendations for the approval of 
the governments represented. 

The Conferenc2 was attended by 34 senior 
scientists from the United Kingdom, Canada, 
Australia, New Zealand, South Africa, Pakis- 
tan, Ceylon, Southern Rhodesia and the Colonies 
together with an observer from the U.S.A. A 
cab.e of good wishes was received from the 
Government of India. 

The Conference reviewed s2veral aspects of 
common interest in a problem, the relationships 
existing throughout the Commonwea.th were 
now so close as to make collaboration between 
research institutions in th2 various countries 
intrinsically no more difficult, apart from the 
geographical separation involved, than collabo- 
ration between research institutions in the same 
country ; and therefore, that any machinery set 
up for furthering co.laboraticn should aim at 
supplementing rather than discouraging or re- 
pacing the numerous direct contacts between 
scientists which had already led io most dosir- 
able resu:ts. 

Since scientific research plays an ever larger 
part in the affairs of all nations, the Conf2rence 
felt that the effectiveness of the organization of 
national research was becoming of increasing 
importance. In discussing this the Conference, 
while agreeing that Government research orga- 
nizations must vary in their actual form from 
country to ccuntry, was able to enunciate cer- 
tain general principles, based on experience, 
as a possible guide to nations set:ing up such 
todies for the first time. For example, the 
Conference consider2d that the responsibility for 
their direction should be in the hands of a 
Council, Executive Committee, or Board con- 
sisting of senior scientists covering one or more 
of the fields of industry, agriculture and medi- 
cine, with whcm representatives of these or 
other interzsts might be associated as appro- 
priate. These governing bodies shculd have a 
strategic function and recommend broad lines 
of policy, including the dis‘ribution of scientific 
effort within the organization and, therefore, 
the main financial allocations within the total 
sum of money made available by governments. 
They should b2 directly re~ponsible to a Minis- 
ter, appointed for the purpose by the Govern- 


* Summary of Report published by H. M. Stationery 
Offce, London, 354. net. 


ment, but should be free from all other political 
control and influence. Once the broad iines of 
policy had been determined, the executive offi- 
cers of the organizations should have complete 
responsibility for their general implemencation, 
as should the Directors of laboratories for the 
conduct of the actual research. The organiza- 
tion should have power to appoint to its staff 
the most suitable men of high scientific ability 
and promote them as individuals judged in 
terms of their scientific mer.t and achizvement. 

It was emphasized that a national research 
organization could not develop healthily in 
isolation. The strength of a nation’s scientific 
effort depends primariiy on the supply of train- 
ed research workers from the Universities and 
the existence of schools of fundamental res2arch 
which form a country’s scientific capital. On 
the one hand, therefore, national research 
organizations must be closely associated with 
Universities. Cn the other hand, in order that 
their research programmes may be close’y re- 
lated to national needs and results quick'y ap- 
plied, they must work closely with industry, 
agriculture or medicine. The Conference consi- 
dered that the first responsibility of a national 
research organization should be to survey the 
problems whose investigation could contribute 
most effectively to the welfare, prosperity, or 
health of the people and thereafter determine 
research priorities. 

The Conference reviewed several asp2cts cf 
the problem of help:ng under-developed coun- 
tries. It is clear that the advance of medical 
science by reducing infant mortality and pro- 
longing life in countrizs short of food and al- 
ready suffering from population pressure, could 
have the effect of lowering rather than raising 
the general standard of living. Similarly, im- 
provements in agriculture could easily be offset 
by population increase. The Conference be- 
lieved that this constituted one of the major 
world problems in which scienc2 had a large 
part, and consequently recommended that the 
Governments of the British Commonwealth 
shou'd seek joint action wi:h the Food and Agri- 
culture, and World Hea!th Organ‘zations of the 
United Nations to examine the relationship bet- 
ween world food supplies, agricultural syst2ms, 
rising populations and the influence of medical 
research in improving nutrition and prolonging 
life. 

The Conference considered th2 problem of sup- 
plying the experts now required for he'ping 
under-develcped countries through the sch2mes 
of United Nations Agencies and the Colombo 
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Plan. It appeared to the Conference that many 
of the scientific specialists now required were 
of types already scarce in all countries. At the 
same time the positions under the Technical 
‘Assistance Schemes were frequently of short 
duration and would, therefore, only appeal to 
scientists if on the termination of their work 
overseas they could return to normal duties. It 
was accordingly suggested that scientific insti- 


Science 
tutes in the Commonwealth countries should 
deliberately provide an extra number of posts 
for specialists in subjects much sought after for 
overseas work, on the assumption that this 
would be a continuing demand and that a pro- 
portion of their staff would normally be over- 
seas. The Conference recommended that a 
thorough study of this problem should be made 
on a Commonwealth basis. 


BCG CAMPAIGN IN INDIA 


HE annual death roll due to tuberculosis in 
India works out to about five lakhs. This 
means that one person dies of the disease every 
minute in this country. Over and above this the 
disease disables others at five times that rate. 
Mass BCG vaccination campaign has been 
accepted all over the world as one of the most 
important measures for fighting tuberculosis. 
Over 50 million persons have been vaccinated 
~with BCG all over the world. In India alone 
13-1 million persons have been tuberculin-tested 
‘and 4-2 million BCG vaccinated upto the end 
of December 1952. 
' But it is estimated that in India there are 
about 17 crores of persons below the age of 
20 years, most of whom need BCG vaccination. 
For covering this population, the Government 
of India has entered into a tripartite agreement 
with the World Health Organisation and the 
United Nations International Children’s Emerg- 
ency Fund. According to the agreement, the 
World Health Organisation will provide certain 


international staff for starting mass campaigns 
in the various States. The UNICEF will pro- 
vide supplies consisting of transport vehicles, 
publicity equipment and vaccination equipment. 

The Government of India will provide a Cen- 
tral BCG Organisation for co-ordination of pub- 
lic education and statistical work, meet the 
subsistence allowance and travel expenses of 
international personnel engaged in BCG work 
and will distribute the tuberculin and the vac- 
cine required for the project free of cost to the 
States. The State Governments on their part 
will have to step up the number of BCG teams 
in the field, and carry out the field work in 
their areas. 

The BCG vaccine and tuberculin solution used 
in the campaign to-day come from the BCG 
Laboratory set up by the Central Government 
in the King Institute, Guindy, Madras, staffed 
by experts who received specialized training at 
the State Serum Institute, Copenhagen. 


VIOMYCIN, NEW ANTIBIOTIC AGAINST TUBERCULOSIS 


AmsY antibiotic, viomycin, has proven effect- 
ive in treating tuberculosis cases which 
have become resistant to streptomycin, accord- 
ing to Dr. Howard Payne, Professor of Medicine 
at Howard University, Washington, D.C. 
Reporting on the treatment of 35 cases of 
pulmonary tuberculosis with a combination of 
viomycin’ and PAS (para-aminosalicylic acid), 
Dr. Payne observes that streptomycin-resistant 
organisms are sensitive to viomycin, and patients 
harboring such organisms improve under inter- 
mittent viomycin treatment. Even in cases not 
resistant to streptomycin, he found the new 
‘drug clearly effective. Its toxicity was found 
negligible in the dosages used. 
~ As a control to the group of 35 patients, 


Dr. Payne maintained 24 others on the widely 
used combination of PAS and dihydrostrepto- 
mycin. After observing both groups over a 
period of from six to ten months, he concluded 
that while improvement was more marked in 
patients treated with streptomycin-PAS, the 
effectiveness of viomycin-PAS is definite and 
demonstrable. This was particularly noticeable 
in seven streptomycin-resistant cases. 

The development of resistance to streptomycin 
by tuberculosis organisms is one of the chief 
stumbling blocks in current therapeutic re- 
search on the disease. The clinical use of vio- 
mycin would therefore seem to be particularly 
welcome, if it proves as good as it promises to 
be. 
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THERMAL DIFFUSION AND FORCE 
BETWEEN UNLIKE MOLECULES 


FoLitow1nc the discovery of the phenomena of 
thermal diffusion by Enskog and Chapman, 
much theoretical and experimental work has 
been done, which has been conveniently sum- 
marized by Chapman and Cowling,! and more 
recently by Grew and Ibbs.? As is well known, 
the coefficient of thermal diffusion is far more 
sensitive to the type of molecular interaction 
than the three elementary gas coefficients, and 
hence its use for determining the laws of mole- 
cular interaction would give far more accurate 
values. 

Assuming the validity of the Lennard-Jones 
12:6 potential energy function, 


E (r) = — ar, 
or in the alternative form 


(1) 


—P. R. SRINIVASAN AND P. K. VIJAya- 
E (r) = [(ro/r}* — (ro/r)*), (2 


we have calculated the intermolecular force 
constants ¢,, (the minimum potential energy) and 
T,9, the separation for zero interaction energy, 
by utilizing the experimental data on thermal 
diffusion and inter-diffusion. It may be pointed 
out that the previous workers on the thermal 
diffusion of gas mixtures have assumed approxi- 
mate values for these constants based on certain 
empirical formule which are not at all correct. 
Our calculations are however exact and yield 
the force constants within the limits of accuracy 
of the experimental data. The values so obtain- 
ed for a few gases are given in Table I. 

These values of ¢,. and T,;, have been used 
to yield the values of #,. and 4,. with the help 
of equations (1) and (2). These are given in 
Table II. 

It is of great interest to find how the force. 
constants #,. and or and Ty, depend on 
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the force constants #,;, #22, for like mole- 
cules. From a discussion of the dispersive and 
repulsive energies of molecu:ar interaction, it 
can be shown that 

Ba = -3. + Is) (4) 

= ab I, +e) (5) 
where I,, I, are the ionization potentials. These 
equations show that the assumptions ¢,.= 
ani (71 +7:'/2 hitherto made 
by workers in this field have no theoretical jus- 
tification. Tables I and II show that our equa- 


TABLE I 
< 
H2-Ne 46-53 51-42 &3-€6 3-295 3-574 
H2-O2 5C-%9 60-67 3-1£4 3-1€8 3-206 
H2-A ++ £6+41 £8-21 (4-47 3-£41 5-278 2-196 
H,-CO £2-L2 50-28 57-55 3-214 8-245 3-207 
He-A ++ £6-65 27-04 27-45 3-041 3-049 3-0C2 
TABLE II 


Gas #12 10° cm.® Ayo 107° erg. 


pair | Expt. (Eqn. 4) Expt. (Eqn. 5) 
H,-N 35-4 29-1 4-91 5-43 
24-8 309 8-77 
H.-A 35-8 37-0 4-15 4-28 
H,-CO 41-4 40-0 5-99 5-80 
He-A 11-6 11-7 0-91 0-89 


tions give much better agreement with the ex- 
perimen‘ally determined values than the hither- 
to assumed empirical relations. 

Using these force constan:s thus obtained 
from thermal diffusion and equation (3), the 
transport coefficients of certain binary gas mix- 
tures have been calculated. It has been found 
that the agreement betw2en theory and experi- 
ment is qui.e satisfactory, thereby p oving the 
correctness of the force constants determined 
by us. 

"Detailed reports are bing published else- 
wher?2. 

Dept. of Physics, 
Lucknow University, 
January 19, 1953. 


B. N. SRIVASTAVA. 
M. P. MADAN. 


1, Chapman, S., a1d Cowling, T. G., The Mathemati- 
cal Theory of Non-Unifirm Gases (Cam ridge Univers'ty 
Press, 1939). 2. Grew, K. E., and Ibbs, T. L. 
Thermal Lrffusin in Gases (Cambridge University 
Press, 192). 
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MAGNETIC STUDY OF SOME FORMS 
OF CORUNDUM 
CorunpuM (an oxide of aluminium, Al,O,) is 
known as white sapphire in its pure form. 
Admixture of small quantities of chromic oxide 
imparts a beautiful red colour and the specim2n 
is then well known in g2mmology as ruby. 
Since Cr,O0, is isomorphous with Al,O,, chro- 
mium may be assumed to take the p’ace of 
a.uminium in the crystal. Similar’y the blue 
colour of sapphire is due to the presence of 
titanium in the form of TiFeO,. 

The invention of the Verneuil furnace in 1904 
has made the production of large quan ities of 
transparent synthetic corundum possible.! 
Several physical properties of these specimens 
very closely resemble those of the correspond- 
ing natural stones. A magnetic study of syn- 
thetic and natural forms of ruby and white 
sapphire was undertaken from ihis point of 
view. 

The principal magnetic susceptibilities were 
studied by Krishnan’s critical torsion m2thod.3 
The mean specific susceptibilities were obtained 
with the Curie balance. a-corundum crystallizes 
in the rhombohedral division of the hexagonal 
system. The rhombchedral axis is also the 
optic axis of the crystal. The values of the 
specific susceptibility parallel and perpendicular 
to this axis ar2 tabulated below.* 


Synthetic ruby +0-41 +0-?8 0-03 
Synthetic white —0-21 —0-25 0-04 
s.pphire 
Natural ruby —0-15 -0-20 0-05 


The values of the anisotropy were found to 
be nearly equal. The principal susceptibilities 
of natural sapphire could not be determined 
since crys:als of suitakl2 size were not avail- 
able. The magnetic proper.ies of a-corundum 
are found to be similar to those of calcite, 
which is also a negative crystal and which crys- 
tallizes in the same division. The principal sus- 
ceptibilities of the O, group (the centres of the 
oxygens being at the vertices of an equilateral 
triangle of side 2-3A) are found to te — 29-1 
(normal to the plane) and — 34-2 (‘n the plane) 
per gram molecule of alumina. The anisotropy 
is of the seme order of magnitude as the values 
obtained with CO, and NO, groups.5 

The results obtained with several specimens 
show-d that the mean specific susceptibilities cf 
syn.hetic and natural white sapphire (— 0-22 
and — 0-35) were close to the value of — 0-376 
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obtained by adding the ionic contributions. On 
the other hand, synthetic ruby was strongly 
paramagnetic (nearly 0-40) while the speci- 
mens of natural ruby of nearly the same red 
colour were all diamagnetic (— 0-16). These 
results are in complet: accord with the results 
of chemical analysis that in synthetic ruby, 
there is far greater percentage of chromic oxide 
than in the natural stones.2 Our calculations 
give 0°82 per cent. in synthetic ruby and 0-27 
per cent. in the best available natural speci- 
mens. 

Full details will b2 published in the Journcl 
of the University of Mysore. 
Central College, S. RAMACHANDRA RAo. 
Bangalore, M. LEELA. 
February 17, 1953. 


* All x values are given in 10~* unit. 


t From the richness of colour these were the best 
stones available with the jewellers. 

1. Herbert Smith, Gem:ton-s, 1959, p. 276. 2. /did., 
p. 184. 3. Krishnan and Banerjee, PAéz/. Trans. Roy. Soc., 
1935, 234, 267; see also (5), 30. 4. Wyckoff, The 
Structure of Crystals, A.C.S. Monographs, 1931, 254. 
5. Nilakantan, Studies in Crystal Magnztism, Thesis, 
Madras, p. 44. 


CONDUCTOMETRIC ESTIMATION OF 
CERIUM IN DILUTE CEROUS CHLORIDE 
AS OXALATE 


For the quantitative estimation of the rare 
earths as oxalate, the acidity of the solution re- 
quires careful adjustmeni.1 Further, the rare- 
earth oxalates, e.g., that of cerium, are not 
completely insoluble even in th2 presence of 
excess oxalic acid.2 In view of the success of 
the conductomeiric method of estimation, as 
oxalat2s of Ca, Ag, Cu, Co, Ni, etc.,34 it was 
of interest to extend the method to cerium and 
other rare earths. 

Conductometric titration of 10-0, 5-0 and 
3-3 104M. cerous chloride (Merck’s gua- 
rant2ed extra pure), against 0-01 M. ammonium 
oxalate and oxalic acid (Analar samples), was 
carried out at 30+ 0:05°C. in a Pyrex con- 
ductivity cell with platinum electrodes using a 
Pye’s modified Post Office Box of d‘al resistance 
type. Air-fr2e conductivity water was employ- 
ed for preparing the various solutions. The re- 
sults obtained are represented in the graph 
wher2 the conductivity, corrected for dilution, 
is plotted against the volume of titrant added. 

It is seen from the table that the conducto- 
metric method of estimation as oxalate, is ap- 
plicable to cerium in cerous chloride, in dilute 
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solution. This method is more advantageous 
than the ordinary chemical methods since in 


CeCl; in cell = 100c.c. 
12 
20 
32 
§ 
| 
24r 
% 
x 
> 
> 


Vo.ume OF TiTRANT 5 Jor Ji,Ill,V& VI 


5 10 15 
VOLUME OF TiTRANT for IV 
TABLE 


Conductometric Estimation of Cerium in Dilute 
Cerous Chloride as Oxalate 
CeCl, taken in the cell = 100c.c. 
Temp. 30 + 0-05°C. 


& <§ 68 

10-0 15-00 15-0 15-00 15-0 

5-0 7-50 7-5 7-50 7°5 

3-3 5-00 5-0 5-00 5-0 
large dilution the latter fail® The CeCl,— 


C,O, curves exhibit wwe breaks in 
every case, when Ce3t :C,0,~ :: 2:1 and 2:3 
respectively. This might result from ew 
ionisation of cerous chloride, viz., 

Cell; = + Cl™ 

CeCl.*+ = Ce®* + 2 
The reactions occurring on gradual addition of 
ammonium oxalate to cerous chloride would be: 


— 
4 
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2CeCls + (NH,4)2 C204 = (CeClz)2 C204 + 
2NH,Cl 
(CeClz)2 C204 + 2(NHg)2 C204 = Cee 
(C204)3 + t NH,Cl. 
Moreover, the break indicating the equivalence 
with ammonium oxalate as titrant is more pro- 
nounced than that with oxalic acid; this may 
be attributed to the low mobility of the NH,t 
ion from the NH,Cl formed in the first case, as 
compared to that of the H+ ion of the HCl 
liberated in the second. 
The authors’ thanks are due to Prof. S. S. 
Joshi for his keen interest in the work. 
D. SINGH. 
Electrochem. Labs., P. GovinpAkuTTy MENON. 
Banaras Hindu University, 
December 17, 1952. 


1. Mellor, A Comprehensive Treatise on Inorganic and 
Theoretical Chemistry, 1924, 5, 546. 2. Rodden and 
others, Analytical Chemistry of the Manhattan Project, 
McGraw-Hill Book Co., 1950, 495. 3. Suchtelen and 
Itano, /. Am. Chem. Soc., 1914, 36, 1800. 4. Kolthoff, 
Z. analyt. Chem., 1923, 62, 161. 5. Poluektov and Niko- 
nova, Zhur. Anal. K him., 1948, 3, 354. 


ON THE STRUCTURE OF DITHIONOUS 
ACID 

Tue structure of dithionous acid (also called 
hyposulphurous acid or hydrosulphurous acid) 
has been much disputed. Of the two most 
probable considered structures the unsymmetri- 
cal anhydride (I) is currently preferred over 
the symmetrical disulphinic acid type (II) 
initially proposed. The absence of formation 
of dithionic acid on oxidation, and its extra- 
ordinary reducing power appear to have been, 
amongst others, the main arguments against 
structure (II) which has a disulphide bridge ; 
besides, easy hydrolysis into sulphurous and 
sulphoxylic acids*.5 directly supported (I) which 
can be looked upon as a mixed anhydride of 
these two acids: 


he 


(1) (11) 

There are, however, a number of features of 
the chemistry of this substance which find less 
than satisfactory explanation on structure (I). 
For instance, it does not explain its very facile 
and almost stoichiometric transformation under 
a variety of conditions?* such as influence of 
water, alkalis, heat, and wet and dry oxidation, 
into sulphurous, pyrosulphurous and thio- 
sulphuric acids or their salts, the latter two 
having an established disulphide bonding.7-!° 
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The very fact that thiosulphuric acid and 
pyrosulphurous acid (or their salts) result in 
a wide variety of circumstances and in good 
quantitative yields rules out their formation 
through secondary reactions which must be 
envisaged if (I) represents the compound. Fur- 
ther, the production of intense yellow-orange 
coloration (not due to colloidal sulphur initially) 
on acidification of an aqueous salt solution, 
followed by precipitation of sulphur are difficult 
to explain on any of the above formulz which 
have as many as two oxygens joined to each 
sulphur atom; indeed, the behaviour is remi- 
niscent of polysulphides. To get over these 
difficulties Basset and Durrant? suggested a re- 
versible equilibrium in the forms (I) and (II), 
but apparently, not with much success. 

In view of the unsatisfactory nature of the 
above structures, it is suggested that (III) might, 
probably, represent the compound correctly : 


ON 
O>S-S-O | 2H 
[ ] 
(111) 

General behaviour of organic and inorganic 
sulphur compounds reveals that a S-S bridge is 
far more prone to disruption than a S-O bond 
(save the exceptional cases of the easy decom- 
position of H,SO, into SO, and H,O and of 

sou 

into S and other products, or the extra stability 
of di- and tri-thionic acids). A structure such 
as (III) therefore, would easily explain the 
hydrolysis into sulphurous and sulphoxylic acids 
(cf. the hydrolysis of pyrosulphurous acid into 
sulphurous acid), as also its relationship with 
pyrosulphurous and thiosulphuric acids which 
would appear to be supported further by the 
fact that pyrosulphites are formed by the de- 
hydration of sulphites and on reduction with 
zinc give hyposulphites. Indeed, (III) can be 
considered as a member of the following series 
of compounds all of which except the hypo- 
sulphurous acid have been shown by unequivocal 
evidence?-12 to have a S-S bridge. 


> 
O5S-S | 2H O~S-S-O | 2H 
[ 07 ] “to 
(Iv) (v) 
Thiosulphuriz acid Dithionous acid 


o [2S vn Z 
(VI) (VII) 
Pyrosulphurous acid Dithionic acid 
Even in the case of dithionous acid itself recent 
Raman spectrum studies by Simon and Kiichler 
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indicate a S-S bonding!® with D., symmetry of 
the molecule. This is indeed suggestive of 
resonance between (II) and (III). 

The greater reducing power of (V) [which is 
identical with (III)] over (VI) and (VII) is 
evidently on account of its greater unsaturation 
with respect to oxygen. Its superiority in this 
respect over (IV), however, is probably due to 
a different reason, viz., the decomposition of 
(IV) into elementary sulphur which coagulates 
easily and forms bigger aggregates, impairing 
its power to reduce, while the radical -S-OH 
produced from (III) has relatively greater 
stability and solvation and therefore is more 
effective as a reducing agent. 

Chemistry Dept., R. H. SAHASRABUDHEY. 
Banaras Hindu University, 
October 25, 1952. 


1. Ephraim, F., /norganic Chemistry, 5th English 
Edition, 1949, 555, 556. 2. Mellor, J. W., 4 Com 
prehensive Treatise on Inorganic and Theoretical Chemis 
try, S and Se, 1930, 10, 176, 177. 3, —, /bid., 170, 
4. Sidgwick, N. V., The Chemical Elements and Their 
Compounds, 1951, 2, 906, 907. 5, Scholder, R., and 
Dank, G., Z. Anorg. Chem., 1935, 222, 17, 41, 48. 6. 
Deines, O. V.. and Elstner, G., 7did., 1930, 191, 340. 
7. Anderson, E. B., Z. Physikal. Chem., 1936, 32B, 237. 
8. Voge, H. H., J. Am. Chem. Soc., 1939, G1, 1032. 
9. Wells, A. F., Structural Inorganic Chemistry, 1945, 
305. 10. Zachariasen, W. H., Phys. Rev., 1932, 40, 923. 
11. Barnes, W. H. and Wendling, A. V., Z. Xrist., 
1938, 99, 153. 12. Pauling, L., The Mature of the 
Chemical Bond, 2nd E1., 1950, 243. 13. Simon, A., and 
Kiichler, H., Z. Anorg. Chem., 1949, 260, 161-84. 


ELECTRO COLLOIDATION OF COPPER 
Previous attempts to prepare metal sols by 
using low tension alternating discharge have 
been made by Kraemer and Svedberg.1 We 
have attempted to prepare a pure copper sol 
by using a rotating electrode and a _ high- 
frequency H.T. discharge (about 60 kilovolts) 
obtained from a Koch and Sterzel X-ray appa- 
ratus. The dispersing medium used was 400 c.c. of 
conductivity water (conductivity 2-0 gemmhos) 
at 22°C. contained in clean Pyrex beaker. The 
electrodes used were two pure copper metal 
rods of 5mm. diameter, one of which was about 
5cm. longer than the other. The longer elec- 
trode was bent at right angles at the lower 
end, which was kept horizontally immersed in 
water. The other elecirode was rotated by a 
properly insulated half h.p. motor ,dipped in 
water. Thus, the two electrode ends were at 
right angles to each other with a spark gap 
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of about 1cm. and immersed about 3 cm. under 
the surface of water. The rotation of one of 
the electrodes also kept the medium agitated, 
thereby avoiding local effects. 

With the above conditions very little heat 
and dissociation of the medium were produced. 
After the passage of the discharge for a few 
minutes a translucent light-yellow pink colour 
appeared indicating the formation of the sol 
which was found to be unstable and coagulated 
if left overnight. 

Thanks are due to Professors A. C. Chatterji 
and P. N. Sharma of Lucknow University, for 
their kind help and permission to use their 
laboratory. 

Nizam College, 
Osmania University, 
Hyderabad-Dn., 
November 26, 1952. 


InDRA SANGHI. 


1, Kraemer and Svedberg, /. Amer. Chem. Soc., 1924, 
46, 480; Weiser, Colloid Chemistry, pp. 131-32, 
J. Wiley & Sons, N.Y., 1939, 


CLOUDINESS OF PLAGIOCLASE 
FELSPARS OF DOLERITE DYKES 


NALLAMBAKKAM (MADRAS) 


PicHAMuTHU! in an interesting note on the 
clouded felspars of basic dykes in the charno- 
ckitic area, described clouded felspars of either 
brown or grey colour and ascribed the cloudi- 
ness to very fine inclusions in the form of 
specks or tiny rods. The present writer while 
siudying the dolerite dykes cutting through the 
charnockites in the area south of Pallavaram 
came across interesting cases of clouded fels- 
pars, the details of which are given here. 

Two basic dykes, occurring within a mile south 
of Nallambakkam (80° 7’; 12°51’), run east- 
west and cut across the charnockites which 
roughly trend north-south. They are dark- 
coloured and medium to coarse-grained. 

The microsections reveal plagioclase felspar 
and augite in typical ophitic relationship. The 
plagioclase laths are seen profusely sprinkled 
with dusty inclusions (probably magnetite) in 
the body of the crystals, the periphery being 
free from them. These duty inclusions impart 
a clouded and zoned aspect to the plagioclase 
(Fig. 1). This does not, however, appear to be 
a case of real zoning in the felspar crystal. 
This apparent zoned aspect is typical when the 
plagioclase is enclosed by pyroxene. Aggre- 


gates of plagioclase laths out of contact with 
the pyroxenes do not as a rule exhibit this 
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“zoned” aspect, though they are disseminated 
with inc!usions in a very irregular manner. In 
addition to the dusty inclusions some of ‘he 
clouded felspars show acicular inclusions cf 
apatite, which are developed mostly parallel 
and rarely perpendicular to the composition 
plane. The twin lamellz of the plagioclase con- 
tinue throughout the laths unaffected by the in- 
clusions. The augi.e adjacent to the plagioclase 
has similar dusty inclusions concentrated along 
its margin. 


x £0 


In the Nallambakkam area the felspars of 
th2 charnockites into which the dykes are in- 
truded, are altogether devoid of such dusty in- 
clusions. 

Pichamuthu has, after McGregor, ascribed 
this cloudiness to regional- or contac‘-thermal 
metamorphism at a later date. Yaacow Bentor? 
exp!ain2d the zoning of clouded plagioclases in 
some volcanic rocks to be due to autorescrption 
in the grain with an albitic core and an anor- 
thitic border, in between which the clouded 
zone appeared. This exp'anation does not satisfy 
the present observation, as the anorthite content 
of the clouded and non-clouded parts of the 
plagioclase is just the same. Th2 possibility of 
the cloudiness being an criginal feature of the 
felspar crystallisation period or a duteric effect 
at a late stage canno: be en irely ruled out. The 
observation tha‘ the augites in proximity to the 
felspars contain along their margin s‘milar dusty 
inclusions, whereas the margins of the fe'spars 
adjacent to the augite ar2 devoid of them, may 
however perhaps be ascribed to metamcrphic 
diffusion of these inclusions from the felspars. 

The author is grateful to Prof. C. Mahadevan 


Science 
for kind help and suggestions throughout the 
work. 

Dept. of Geology, A. Buasxara 
Andhra University, Waltair, 

February 6, 1953. 


1, Pichamuthu, C. S,, Curr. Sci., 1951, 20, 9. 2. 
Yaacow K, Bentor, Sch. Min. Und. Petr. Mitt., 1951, 
31, 2. 


ON THE OCCURRENCE OF DISTI- 
CHOPLAX BISERIALIS 1N THE 
PONDICHERRY AREA (S. INDIA) 


It is now wel: known from the study of Fora- 
minifers that there is undoubtedly an Eocene 
series occurring in continuation of, and over- 
lying, the Cretaceous rocks in the Pondicherry 
area. This conclusion, first reported in 1939,1.2 
is now further confirmed by the presence, 
which I have just noticed, of the characteristic 
Eocene alga, Distichoplax biserialis Diet. in 
sections of one of these Pondicherry limestones. 
The range in time of this fossil is from Palzo- 
cene to Upper Eocene. The exact ag2 of this 
Distichoplaxr-bearing rock in the Pondicherry 
area will have to be determined from the study 
of the other associated fossils. This work is 
under progr2ss. 

Dept. of Geology, 

Central Co'lege, Bangalore, 
Fel:ruary 19, 1953. 


L. Rama Rav. 


1. Rama Rau, L., Curr. Sci., 8, No. 4, 166. 2. 
Furon and Lemcine, C. &. A:. Sc., 207, pp. 1424-26. 


MORE ORBITOIDS FROM THE 
CRETACEOUS ROCKS NEAR ARIYALUR 
(S. INDIA) 

In the course of a preliminary examination of 
some fossilif2rous rocks from the Ariyalur area 
collected by my col'eagues, Messrs. M. G. 
Chakrapani Naidu and C. Gundu Rao during a 
recent geological excursion to the area with a 
party of students, I find that one of the rocks 
(a sandstone exposed in the bed of the Kallar 
river, aktout 3 miles east of Ariyalur) is of 
outstanding interest on account of its foramini- 
feral cont2nts. Sections of this rock reveal the 
abundant occurrence of Orbitoids together with 
several other foraminifers; and the entire 
assemblage is both striking and impressive as 
can be seen frcm the photo-micrographs re- 

produced in Fig. 1. 
This material is being taken up immediately 
for the detailed study of these foraminifers 
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and their comparison, not only with the Orbi- 
toids already described from o:her parts of the 
Ariyalur formation! but also with the more 
interesting and important Lower Eocen2 fora- 


miniferal fauna recently discovered in the 
Pondicherry area.2 From what we know of such 
Cretac2ous-Eocene foraminiferal studies in 
other parts of India and elsewhere, there is 
no doukt that this investigation from the simi- 
lar beds of South India will lead to most 
inter2sting and important resu‘ts. 

Dept. of Geology, L. Rama Rav. 
Central Col’ege, Bangalore, 

March 3, 1953. 


1. Narayana Rao, S. R., Jeur. Mys. Uni., 1941, 2B, 
Pt. 9. 2. Rama Raa, L., Curr. Sci., 1939, 8, No. 4. 


PROCESSING OF FRESHLY 
DEPOSITED COPPER POWDER 


FRESHLY deposited copper powder (for use in 
powder m2tallurgy) is prone to easy oxidation 
during air drying, if dried in the ordinary way. 
A number of methods, such as vacuum drying,! 
drying in a reducing atmosphere,? washing the 
powder with solutions of potassium tartrate,’ 
and stearic acid,4 have b2en tried with varying 
degree of success, in order to prevent oxidation 
during drying. 

During the studies of the depcsition of copp2r 
powder, the authors found that a number cf 
reagents serve as anti-oxidants during drying, 
and that the powder maintains its dull red lustre 
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for a long time even when stored under humid 
conditions. Among a number of reagents tried, 
phosphoric acid, pyrophosphoric acid, citric acid, 
tartaric acid and sodium-potassium tartrate 
were found to be quite suitable. A 0-5 per cent. 
solution of the reagent was found to be the 
best. Copper powder was prepared from a sul- 
phate-bath as well as a (cuprous) chloride bath 
and the processing of the deposited powder was 
as follows: After the powder was washed free 
from the adhering electrolyte, it was washed 
with a 0-05 per cent. solution of sodium carbo- 
naie (to remove the traces of the acid) and 
was washed again with water to remove the 
carbonate. The powder was finally washed with 
one of the reagents mentioned and then dried 
in an air oven at 80°C. 

It has been observed that phosphoric acid in 
particular is the best reagent and with this as 
well as the pyrophosphoric acid it is not nec2s- 
sary to use a sodium carbonate wash. Citric 
acid, tartaric acid, and sodium-potassium tartrate 
are good reagents for copper powder deposited 
from the sulphate bath and a sodium carbonate 
wash is necessary. Otherwise the powder gets 
slowly oxidis2d during drying and turns dark 
or even black in some cases. 

Dept. of Chem. Technology, S. SuBRAMANYAM. 
University of Bombay, G. S. TenpDoLKAr. 
November 1, 1952. 


1. U.S. Patent, 1, 894, 924. 2. Coriano, I. 
Trans. Electroct-m. Soc., 1944, 85, 97. 3. B.7.9.S., 706, 
4. Tyrrel, H. J. V., 7. 7st. Metals, 1943, 76, 17. 


DEPHOSPHORISATION OF ALLOYS 
UNDER GASEOUS ANNEAL 


IN a previous communication,’ some results on 
the dephosphorisation of whit2 casi iron have 
been reported and discussed on the basis of the 
free energies of phosphorus, molecular hydrogen 
and phosphine. As was to be expected, no 
appreciable d2ephosphorisation could be observ- 
ed on heating small b'’ocks (15mm. x 8mm. X 
8mm.) prepared from a sample of white cast 
iron (C, 3-08 per cent.; Si, 0-88 per cent.; 
Mn, 0-216 per cent.; P, 0-21 per cent. and S, 
0-10 per cent.) in a current of hydrogen con- 
taining 1-2 per cen‘. by volume of moisture. 
The dephosphorisation of an alloy, however, 
depends on a number of factors b2sides the 
heterogeneous chemical reaction betwe2n hydro- 
gen and the solid and/or the liquid alloy. The 
reactants, hydrogen (and/or moisture), and 
phosphorus hav2 to come in mutual contact and 
the products of the reaction hav2 to be removed 
from the zone of the reaction in order that 
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equilibrium may not be established. In view of 
the above considerations, the loss of phosphorus, 
if any, on annealing powdered phosphor-copper 
(P, 14-0 per cent.) for different lengths of time 
upto 8 hours at temperatures 500°, 800°, 900° 
and 1,000°C. under a current (240 c.c. per 
minute) of dry hydrogen and also hydrogen 
containing 1-2 per cent. by volume of meisture, 
has been determined. The results so far ob- 
tained have been summarised in Table I. 
Taste I 
Removal of Phosphorus from Phosphor-Copper 
(P, 14:0%) on annealing in Hydrogen and 
Nitrogen 


Phosphorus content on 


Temperature Time 
treatment with 


(°C.) (hours) 


500 8 Dry H2-13-9 Moist H2-12-6 
800 6 14-0 12-0 
8 13-8 11-9 
900 2 13-9 12-8 
1000 1 13-5 11-9 
” 2 13-3 11-0 
1 Dry N2-13-6 Moist N2-12-3 
2 13-4 11-9 


The data cited in Table I indicate that ex- 
cept at 1,000°C. dry hydrogen does not seem 
to remove any appreciable amount of phospho- 
rus from phosphor-copper but on the other 
hand, moist hydrogen brings about definite de- 
phosphorisation of the alloy. Similar experi- 
ments were carried out using nitrogen and the 
results compared with those obiained with 
hydrogen. 

It will appear from the data reported at the 
end of Table I that the observed dephosphorisa- 
tion of phosphor-copper at 1,000°C. on anneal- 
ing in dry hydrogen can be accounted to a large 
extent as due to diffusion and volatilisation. 
Moist nitrogen again seems to be much more 
effective in bringing about dephosphorisation of 
the alloy compared to dry nitrogen. It appears 
that the enhanced dephosphorisation by wet 
gases compared to dry ones may be accounted 
for to a large extent by the direct reaction 
between phosphorus and water as per the 
equation, 

2P+5H,O=P,O, + 
The data also suggest that a very small de- 
phosphorisation probably results from the re- 
action between phosphor-copper and hydrogen 
forming phosphorus hydrides. Further work on 
this point is in progress. 

Taking all the facts into consideration, it will 
appear that dephosphorisation of phosphor- 
copper in hydrogen involves (i) a loss of phos- 
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phorus due to diffusion and volatilisation, and 
(ii) a direct interaction between phosphor- 
copper and hydrogen. Dephosphorisation due 
to (i) seems to far outweigh that due to (ii). 
The addition of moisture in the gases enhances 
the dephosphorisation of the alloy mainly due 
to its direct reaction with phosphorus and to a 
minor extent to its interaction with the gaseous 
products, e.g., P,O,; and PH, involved. 

We take ihis opportunity to offer our sincere 
thanks to Dr. S. R. Sen Gup‘a for his kind 
interest in the work. 
Bengal Eng. College, 
Sibpur, Howrah, Bengal, 
December 24, 1952. 


P. C. GuHosu. 
B. CHATTERJEE. 


1, Ghosh and Chatterjee, 7'rans. /ndian Inst, Metals, 
1951,5. 2, —, Proc. Indian Sci, Cong., 1953, 3, 220. 


XYLOSE FROM JUTE STALKS 


XYLOSE is obtained from waste cellulosic mate- 
rials by prolonged action of dilute sulphuric 
acid, Apricot stones,1 cottonseed hull,2 and 
corncobs® have so far been reported to give the 
highest yields. Very recently, rice husk, paddy 
straw, groundnut shell, etc., were examined‘ as 
probable sources for xylose. In course of a 
comprehensive investigation on the utility of 
jute stalk for various purposes, we examined 
this for production of xylose, and obtained very 
satisfactory results. 

Jute stalk was reported5 to yield rather high 
percentage of total furfural. Samples examined 
by us were found to contain an equivalent of 
18-0% pentoses. Therefore jute stalks were 
treated on similar lines as the earlier workers 
for the isolation of xylose. Corncob xylose was 
reported® to contain a gummy fraction, which 
hinders the easy crystallization of the xylose. 
This was destroyed by a pre-treatment with 1% 
NaOH prior to acid hydrolysis, without affecting 
the yield to any great extent. Treatment of 
jute stalks was therefore carried out under 
varying conditions. 

In one experiment, the powder (50g.) was 
boiled with 700c.c. of the sulphuric acid for 
two hours, cooled and filtered. The solution 
was straw-coloured, and was treated with de- 
colourizing charcoal. The clear solution was 
then evaporated under vacuum to over 80% 
total solids. It was then cooled and the xylose 
readily crystallized from alcohol. The yield of 
xylose was 10-8%. 

In another experiment, 50g. of the powder 
was pretreated with 700c.c. of 1% NaOH 


and then hydrolysed as before, after washing 


| 


| 
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free of alkali. With this alkaline treatment, the 
yield decreased to 6-2%. Thus jute stalk xylan 
appears to contain less of gum, and is more 
susceptible to alkali treatment. The maximum 
yield (10-8%) compares very satisfactorily with 
other rich sources. The recovery is calculated 
to be nearly 60% of total pentose, which is 
better than those recently reported for similar 
waste materials.* 


Dept. of Chemistry, 
University of Dacca, 
East Pakistan, 
December 9, 1952. 


N. H. Buuryan. 
M. H. KHUNDKAR. 


1. Maquenne, Ann. chim. phys., 1901, 24, 401. 2. 
Hudson and Harding, /. Am. Chem. Soc., 1917, 39, 
1038. 3. —, /did., 1918, 40, 1601. 4. Ramamurti, 
Proc. Rajastan Acad. Sci., 1950, 1, 14. 5. Datta, J. 7nd. 
Chem. Soc. Ind. and News Edn., 1951, 14, 41. 6, 
LaForge and Hudson, /. /ud. Engg. Chem., 1918, 10, 
925. 


PENICILLIUM NOTATUM AS A SOURCE 
OF FUNGAL PECTINASE 
INVESTIGATIONS have been carried out in the 
preparation of fungal pectinases for the clarifi- 
cation of fruit juices. Numerous strains of molds 
(25 in number) comprising of Penicillia, Asper- 
gillia and Rhizopus families have been examined 
for their pectin degrading action. The molds 
have been grown on Pectin-dextrose medium 
(Pectin 2-5%, Ammonium nitrate 2%, dextrose 
0-2%, MgSO, 0-002% and KH,PO, 1%) having 
a pH of 4-0. This study led to the selection 
of a highly pectinolytic strain which on exami- 
nation has been classified as Penicillium notatum 
and carries a number CFTRI 1013, in our col- 
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lection of type cultures. The selected culture 
has been employed in the present studies in find- 
ing out a suitable medium for the production 
of fungal pectinase. 

Penicillium notatum, CFTRI 1013, was grown 
for four days at room temperature (26-27° C.) 
in 250c.c. conical flasks containing different 
media (see Table I). The growth was good in 
all the media except No. 8, in which it was 
fair. The moldy mass was treated with 50 ml. 
of water and ground with quartz sand in order 
to aid the enzyme extraction. The ground 
material was then strained through a cheese 
cloth and passed through a filter-paper and the 
solution was made up to a known volume. The 
enzyme action was determined viscosimetrically! 
and expressed in pectinase units. One unit of 
pectinase has been defined as that quantity of 
enzyme which when allowed to react on 25c.c. 
of 2:5% papaya pectin buffered to pH 3-5 and 
at a temperature of 27°C. brings about 30% 
reduction in viscosity in 30 minutes. The re- 
sults obtained with various media are given in 
Table I. 

The results in Table I indicate that 
the lucerne substrate forms the best medium 
for the production of pectinase by Penicillium 
notatum. Supplementation of this medium with 
pectin or pectin-rich source such as albedo 
powder did not improve the pectinase yield. 
Wheat bran in itself or in combination with 
lucerne forms a poor medium for the produc- 
tion of pectinase. However, improved yields 
were obtained when wheat bran medium was 
supplemented with pectin. 

The naturally occurring rich sources of pectin 
such as fruit juices and the albedo portion of 
the citrus fruit were tried as culture medium 
for the growth of P. notatum with a view that 
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TABLE I 
Composition of the Culture Media H Total recovery in 
P pectinase units 

25 ml. of pectin-dextrose medium (see text) 3-4-3-5 100-0 
10 g. of wheat bran+15 ml. of water 4-2-4-4 33-0 
10 g. of wheat bran+0-5 g. pectin+15 ml. of water 4-2-4-4 90-5 
10 g. of powdered lucerne+3€ ml. of water 4-9-5-1 750-0 
10 g. of powdered lucerne +0-5 g. pectin +30 ml. of water 4-9-5-1 600-0 
25 mi. of orange juice (pH 4-0) 4-3-4-5 Negligible 
25 ml. of the fruit juice (Citrus decumana} (pH 4-0) . 4-2-4-4 do 
5 g. (or “3.5 albedo powder¢+15 ml. of citric phosphate buffer 3-8-4-0 do 

pH 3-5 
5 g. of lucerne+5 g. of wheat bran+20 ml. of citric phosphate 4-8-4-9 25-0 

buffer (pH 3-5) 

4-0-4-1 41-5 


2 g. of dried albedo powder +3 g. of lucerne+15 ml. of buffer 


« Albedo portion of Citrus decumana 
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the mold may yield high concenirations of pec- 
tinase but such results have not been realized. 

Further work is in prograss to find out the 
optimum conditions for the formation of pecti- 
nase by Penicillium notatum when grown in 
lucerne medium. 

Our sincere thanks are due to Dr. V. Subrah- 
manyan for his keen interest in these investi- 
gations. 

Microbiology & Sanitation Division,B. S. 
Central Food Tech. Res. Inst., D. S. JoHar. 
Mysore, 

December 17, 1952. 


1, Mehlitz, A. and Maxscheuer, Biochem. Z., 1924, 
2€8, 345. 


STUDIES IN SULPHAB!GUANIDES: 
N'-SULPHONAMIDOPHENYL N5-ISO- 
PROPYL-BIGUANIDES AND N!-ARYL- 
SULPHONYL N5-ARYL BIGUANIDES 

A NUMBER of sulpha-biguanide derivatives of 
the type N!-p-sulphonamidophenyl-N5-aryl- 
biguanides!,?.3 (I) and their m-sulphonamido- 


Current 
Science 
nilamido-pyrimidine (Metachloridine) (272- 
73°C. with decomp.) in pyridine medium. 
Sulphapyrazin and sulphaquinoxaline did not 
react under these conditions probab'y due io low 
solubility of their hydrochlorides. Only mode- 
rate anti-malarial activity was encountered in 
case of these compounds (II). 

Although a number of _ su phabiguanides 
(Typ2s I & II) have been inves‘igated,'-* no 
detailed study has been made with N!-arylsul- 
phonyl-N5-aryl (alkyl or heterocyclic) biguan- 
ides wherein the -SO,-group is direct'y at‘ached 
to the biguanide chain. Considering the reported 
activity of sulphanilyl biguanide,!® scme N!- 
arylsu'phonyl-N>-aryl-biguanides (III) have 
now b2en obtained by reacting arylsulphonyl- 
fluorides with aryl biguanides under suitable 
conditions. 
bromophenyl-biguanide (mp. 230°C.) and some 
of its analogues were found to be devoid of 
activity. 

Author’s thanks are du2 to Col. Jaswant Singh, 
Director, Malaria Institute of India, for his keen 
interest and encouragement. 


* 
X-NHO.S NH—C-—NH-C—NI —k, HCl (I) 


NH 


NH 


SNH - C- HCl (11) 


NH 


NH 


X=H, 2-thiazolyl ; 2-pyrimidyl etc., R=H, Cl, Br, etc. 


n/ \so,NH-C -NH- 


NH 


phenyl analogues‘ have displayed feeble anti- 
malarial activity when tested against P. 
gallinaceum in young chicks®.6 and P. knowlesi 
in monkeys.5 One of the reasons for their poor 
anti-malarial activity could possibly be the 
absence of terminal isopropyl group, which is 
considered essential for optimum response in 
this class of compounds.? Above findings and 
potentiation of each other’s anti-malarial acti- 
vity’ in the case of proguanil and sulphadiazine, 
prompted the synthesis and testing of certain 
N!-(m or) p-sulphonamidophenyl-N°-isopropyl- 
biguanides (II). 

For the synthesis of these compounds (Type II) 
isopropylcyanoguanidine (obtained through 


sodium dicyanamide®) was reacted with hydro- 
chlorides of su'phanilamide (m.p. of the pro- 
ducts 240° C.), sulphapyridine (254° C.), sulpha- 
diazine (260°C.); sulphathiazol (258°C. with 
decomp.); sulphaguanidine (236°C.); sulpha- 
merazin2 (252-53°C.) and 5-chloro-2-meta- 


(III) 


NH R=H, Cl, Br, <tc. 


Chemistry Laboratory, H. L. 
Malaria Institute of India, Delhi-8, 
December 29, 1952. 


1. Bami, Iyer and Guha, /. /nud. /ust. Sci., 1947, 
29A, 15; 1948,30A, 1. 2. Bami, /n7. J. Malaviology, 
1950, 4, 233. 3. Gupta and Guha, Curr. Sci., 1950, 19, 
312. 4. Bami, Iyer and Guha, /. /ni. /nst. Sci., 
148, 0A, 9. 5. Jaswant Singh, e¢ /nd. J. Mala- 
ri. logy, 1949, 3, 4935. 6. Bimi, e¢ a/., Sei, 1949, 
18, 50. 7. Rose, /. Chem. Soc., 1951, 277). 8. Greea- 
berg, Proc. Soc. Exptl. Biol.ant M:2d., 194), 71, 306, 
9. Curd, et J. Chem. Soc., 1943, 163). 10. Wisalozl2, 
A Survey of Anti-Malavial Druzs, 1946 2, 651 (J. W., 
Edwards, Annarbor, Mich.). 


REACTION BETWEEN BENZILIC 
ACID AND THIOUREA 
THE reaction b2tween benzi.ic acid and thiourea, 
gains significance on acount of the fact that 
while both urea and thiourea give 5 : 5-diphenyl 


o 
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hydantoin! and thiohydantoin? respec‘ively when 
treated with benzil in pres2nce of alcoholic KOH, 
only the former yields 5: 5-diphenyl hydantoin 
when heated wih benzilic acid.3.4 An intimate 
mixture of benzilic acid and thiourea (equi- 
molecular proportions), when gradual'y heated 
to 165-70° C. for about 1% hours, yields a pro- 
duct which does not coniain any 5: 5-d’phenyl 
thiohydantoin. The reaction product, on the 
other hand, is found to contain at least ithre2 
other compounds. These compounds were sepa- 
rated by using different organic solvents; one 
of them being insoluble in almost all organic 
solvents, crysial!ises from nitro-benzene in 
colourless fine needles, m.p. 327-28° C. and con- 
tains N and S. The other two compounds can 
be isolated by using alcohol and ether for sepa- 
ration and crystallisation ; one metiing at 210- 
11°C., contains N and S and the other melts 
with decomposition at 197-99° C. 

The compound m.p. 197-99°C. (dec.) also 
contains both N and S and behaves in a pecu- 
liar manner. When ii is heat2d above its me't- 
ing point, hydrogen sulphide is evolved and a 
liquid is produced having a characteristic odour 
and of which the colour is intense blue at first 
but fades to light brown after several hours’ 
standing. On reheating it changes again to 
blue with a greenish tinge (condersation of the 
vapours to the intense blue liquid is still visible 
on some parts of the test tube). The light 
brown liquid on distillation under reduced 
pressure (18mm.) gives a ‘transparent colour- 
less distillate (b.p. 118-20° C.) which shows the 
same colour chang2s as the parent liquid, and 
which can be crystallised into a colourless solid 
m.p. 30-31° C. It may be mentioned that earlier 
an intense blue colour was observed by Erlen- 
meyer5 when benzophenone chloride was heated 
with thiourea. 

Ful'er details of this work will be published 
elsewhere. 

Chemistry Dept., Azizur RAHMAN. 
Muslim Universi’y, Aligarh, M. O. Farooa. 
December 29, 1952. 


1. Biltzand Rimpel, Ber., 41, 1293. 2. Biltz, H., /did.. 
42, 1795. 3. Biltz, H., 4an., 368,225. 4. Sikdar and 
Ghosh, /. /nd. Chem. Soc., 1948, 25,112. 5. Erler- 
meyer, E. (Jun.), Ber., 31, 2483. 


THE CHEMISTRY OF NUTMEG-ARIL 
(JAY-PATRI) 


THE nuimeg-aril (Myristica fragrans Houtt. 
N.O.: Myristicacee) was crushed and then 
extracted with carbon tetrachloride as usual. 
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On removing the solvent a red coloured oil was 
obtained. The physical and chemical constan‘s 
are given below: (Table I, A.). 


TABLE I 
Table No. A B 

Yield 26 per cent. 18 to 20 per cent. 
Density 0-9€84 at 31° C. 0-9769 at 28° C. 
Refractive Index 1-4850 at 35°C. 1+4835 at 28° C 
Saponification 108-0 161-162 

Value 
Iodine Value 153-57 118-19 
R. M. Value 7-2 
Pclenshi Number 0-719 
Acetyl Value 65- ) to 67-0 
Value 3-4 
Unsapor ifiable 35-0 per cent. 

matter 


During the course of the work, it was found 
that the oil contained a good deal of volatile 
oil. So the crushed aril was first subjected to 
steam distillation and the d-stillate was exuract- 
ed with ether. On removing the ether a sweet- 
smelling essential oil was obtained (Yizld 6 to 
7 per cent.). It is being worked out separately. 
The aril after steam distillation, was separated 
from the milky suspension by filtration and 
dried on water-bath. The dried aril was then 
extracted with carbon tetrachloride as usual 
and a red coloured oil was obtained. The oil 
was treated with petroleum ether when an in- 
soluble resinous mass separated. It was filier- 
ed off and the oil thus obtained, after th2 re- 
moval of petroleum ether, was further used for 
analysis: (Table I, B). 

The icdine vaiue and the saponification value 
are appreciably altered on removal of the 
essential oil. 

The liquid acids (iodine value: 134-36), ob- 
tained from the oil, gave a bromo-derivative 
insoluble in petroleum ether, but not identical 
with the usual tetra btromo-stearic acid. The 
bromo-derivative is a soft plastic mass and all 
attempts to crystallise it from common organic 
solvents failed. It was, however, obtained in 
the form of an amorphous powder by dissolving 
it in benzene and then precipitating it by add- 
ing petroleum ether. It melts with decomposi- 
tion ait 127°C. 

Further work is in progress and the details 
will be published elsewhere. 

Our thanks are due to Dr. D. N. Solanki for 
giving us facilities and taking keen interest 
throughou: work. 

Dept. of Chemistry, AsHOK D. PISHAWIKAR. 
Rajaram College, D. G. PISHAWIKAR. 
Kolhapur, 

December 24, 1952. 
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THE FORMATION OF THE DOUBLE 
SULPHATE OF HAFNIUM AND 
MAGNESIUM 


In a recent communication! the formation of the 
compounds RSO,.Zr(SO,)., where R= Mg, Zn, 
Mn, Co and Cd was reported. These compounds 
are hydrolysed completely to give hydrated zir- 
conia.2, Under suitable conditions, the yield? cf 
ithe compound MgSO,.Zr(SO,). (a_ typical 
example) is increased to almost 100 per cent. 
and it is possible to extract zirconia from the 
zircon ore by taking advantage of the formation 
of this compound. When a similar study was 
made using hafnium oxide (99:5% pure, free 
from zirconium), the formation of MgSQ,. 
Hf(SO,). was indicated. The experimental 
procedure followed and the data obtained are 
given in the following paragraphs. 


Science 

The compound MgSO,.Hf (SO,), is white, 
hygroscopic and soluble in a little water. How- 
ever, the aqueous solution gets hydrolysed when 
diluted with excess of water with the separation 
of hydrated hafnium oxide. Furvher work on the 
preparation and uses of similar compounds is 
in progress. 

The author’s thanks are due to the Govern- 
ment of India for the award of a research scho- 
larship. 
Dept. of Chemistry, 

Inst. of Sci., Bombay, India, 
January 25, 1953. 


S. R. PATEL. 


1. Patel, S. R., J. dmer. Chem. Soc., 1951, 73, 2958 
vide Annual Reports, Chemical Society, 1951, 48, 97 
2. —, J. Univ. Bombay, 1951, 20 (3), 87. 3. —, J. Sei. 
Ind. Research (India), 1952, 11B, 502. 


TABLE I 
Analytical Data for the Compound MgSO,-Hf (SO,). 


Magnesium Sulphuric 
sulphate acid Ms Formula 
heptahydrate (sp. gr. 1-8) 
0-10 g. 0-40 g. 40 c.c. 36-41 5-12 58-35 MgSuU4- Hf(SO4)2 86-38 
0-03 g. 0-40 g. 40 c.c. 36-82 4-62 58-00 MgSO,4-Hf (SO4)2 82-12 


MgSO,: Hf (SO4)2 requires Hf = 36-37%, Mg=4-95% and SO4=58-68%. 


0-1 gm. hafnium oxide was dissolved in 40c.c. 
of sulphuric acid (sp. gr. 1-8) by heating to 
fumes. To the clear solution thus obtained 
0-4gm. of MgSO,.7H,O (in the solid state) 
was added and the mixture was heated again. 
A clear solution was again obtained which when 
heated further became turbid indicating the 
separation of a solid phase. After heating for 
about ten minutes, the liquid with the precipi- 
tate was cooled, filtered through a sintered glass 
cruicible (1G3) and washed thrice with sul- 
phuric acid (sp. gr. 1-8). The crucible with 
the precipitate was heated in an air oven at 
about 220°C. till the fumes of sulphuric acid 
ceased to evolve (about an hour). After ascer- 
taining that the washings of the precipitate with 
absolute alcohol were free from sulphate, the 
precipitate was dissolved in dilute hydrochloric 
acid and the solution thus obtained was analysed 
for magnesium, hafnium and sulphate ; hafnium 
being estimated as dioxide after precipitating 
it as hydroxide with ammonia in the presence 
of amonium chloride. 

The above experiment was repeated using 
0-03 gm. of hafnium oxide and the data obtained 
in both these experiments are given in Table I. 


ON THE OCCURRENCE OF HILSA TOLI 
(CUV. & VAL.) IN THE RIVER HOOGHLY 


Hilsa toli (Cuv. & Val.) is considered to be a 
marine fish in Indian waters. It is found at 
the river mouths, but has not been observed 
ascending rivers, either for spawning or feeding 
as the allied species, H. ilisha (Hamilton) .1-* 
This species is also known to occur in Pakistan, 
Ceylon, Malay Peninsula, Thailand, East Indies, 
Formosa, China and Japan, and in some of 
these countries it has been found to ascend 
estuaries.7.3 Smith® has recorded a regular 
fishery bearing on the adults of this species in 
the inland waters of Tbailand. 

During the course of my fieldwork in con- 
nection with the enquiry on the probable role 
of Hilsa in maintaining cholera endemicity in 
India, I collected specimens of H. toli from the 
river Hooghly at Falta (about 80 miles from 
the mouth of the river) several times during 
the months of July and on one occasion from 
Diamond Harbour (about 69 miles from the 
mouth of the river) in the month of November 
this year.* They were obtained from the catches 
of the fishermen who operate drift nets for 
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H. ilisha. The specimens examined ranged from 
29-4cm. to 57-5cm. in length and except in 
the case of two small specimens all of them 
had the gonads in either fully mature condition 
or in advanced stages of maturity. Both males 
as well as females were represented in the 
catches in about equal numbers. These fish 
were presumably, the adults that had ascended 
the river for spawning. The fish is locally 
known as Kajal gouri (Black beauty) or Mukh 
phora (Burnt face), probably because. of the 
black snout and the dark tinge in the coloura- 
tion of its body. Hora’? has recently referred 
to the “infiltration of coarser varieties of Hilsa” 
such as the Mukh phora into the Gangetic sys- 
tem of rivers in Bengal. Hamilton!! who made 
extensive collections of fishes of the Hooghly 
from 1798-1814 has not recorded this fish and 
the fish traders in Calcutta and Diamond Har- 
bour report that this fish is being caught from 
the Hooghly only during the last two years. 
Large quantities caught from the river Rup- 
narayan have also been brought to Calcutta from 
Kolaghat during this year, and at present, it is 
a common item in some of the fish markets in 
the City. Though I have made regular obser- 
vations at Baghbazaar (Calcutta) and Nawab- 
gunge (about 18 miles up the river from Cal- 
cutta), I have not seen any specimens of H. toli 
in the catches at these two centres. Therefore 
it appears that they do not ascend the river to 
any great distance beyond Falta. 

It is generally believed that the salinity of 
the river Hooghly is steadily increasing. Hora!2 
discussed in detail how several bottom-living 
marine fishes have migrated into the river 
through the bottom wedge of salt-water. He 
did not observe then the presence of any pelagic 
marine fishes. In an estuary there is usually 
a layer of fresh water flowing above the tidal 
wedge, and the presence of such a zone of fresh 
water might have obstructed the migration of 
pelagic fishes from the sea. The observations 
on the surface salinity of the river water at 
Cossipore and Garden Reach have shown that 
there is a definite trend of increasing salinity+ 
in the river Hooghly. H. toli is a pelagic fish 
and its migration into the river now may be 
due to the increase in salinity of the surface 
waters. As a result of the rise in the height and 
force of the tidal wedge, the depth of the fresh 
water layer may have been diminished con- 
siderably and it is likely that this has facilitated 
the migration of pelagic fishes from the sea. 

My grateful thanks are due to Dr. K. V. 
Krishnan, Officer-in-Charge, Hilsa Fish Enquiry, 
L.C.M.R., for the facilities offered for making 
these observations and to Dr. S, L. Hora, Direc- 
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tor, Zoological Survey of India, for suggestions 
and help. 

Hilsa Fish Enquiry, T. V. R. Piray. 
Indian Council of Med. Research, 

Calcutta, 

December 6, 1952. 


* After this note was communicated for publication, 
I have found this fish in the catches of fishermen at 
Diamond Harbour from January to March, 1953. 

t Information kindly supplied by Mr. G. S. Madan 
Chief Engineer, Port Commission, Calcutta. 

1. Day, F., Fauna of British India, Fishes, 1, 1889. 
2. De, K. C., Report on the Fisheries of Eastern Bengal 
and Assam, 1910. 3. Moses, S. T., /. Guj. Res. Soc., 
1942,4 (2), 61-82. 4. —, Bull. Dep. Fish. Baroda, 11. 
5. Chacko, P. I. and Krishnamurthi, B., Se#. and Cult., 
1949, 15 (3), 118-19. 6. Pandit, C. G. and Hora, S. L., 
Indian J. Med. Sci, 1951, 5 (7), 343-56. 7. 
Weber, M. and de Beaufort, L. F., Fish. Jndo-Austr. 
Archipel., U1, 1913. 8. Hardenberg, J. D. F., 7'reudia, 
1936, 15 (3), 225-54. 9. Smith, H. M., Bull. U.S. 
Nat. Mus., 188. 10. Hora, S. L., Symposium on Hilsa 
and Hilsa Fisheries, Indo-Pacific Fisheries Council, 
(Mimeo), 1952. 11. Hamilton, F.. An Account of the 
Fishes Found in the River Ganges and Its Branches, 
Edinburgh. 12. Hora, S. L., Curr. Sci., 1943, 12 (3), 
89-90. 


* USE OF IRON ALUM IN IMPROVING 
ACETO-CARMINE SMEAR PREPARA. 
TIONS IN CUCURBITS 


Durinc the course of investigations in Cucurbits, 
it has been observed!.? that the chromosomes do 
not take up proper stain in pollen mother-cells, 
smeared in Belling’s aceto-carmine. Attempts 
to make the permanent smear preparations by 
fixing them in La-Cour’s 2BE & Navashin’s 
chromo-acetic formalin and its modifications 
followed by Iodine-gention-violet method of 
staining also failed, as these preparations do not 
stain the chromosomes uniformly in all the cells 
and at the same time some cytoplasmic bodies 
get stained, vitiating the results. Pathak and 
Singh? had recommended the prefixation of the 
flower buds in acetic alcohol for 1-24 hours, 
followed by smearing in aceto-carmine for 
chromosome studies. This procedure was fol- 
lowed up in our present investigations, embrac- 
ing a number of species, belonging to different 
genera, viz., Momordica, Trichosanthes and 
Luffa, and it was observed that the preparations 
could be considerably improved if mordanting 
with 4 per cent. Iron Alum (ferric ammonium 
sulphate) is done after the buds have been fix- 
ed in acetic alcohol, followed by smearing in 
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aceto-carmine. Excellent preparations at all 
stages of the meiotic divisions were obtained as 


shown in photo-micrographs (Figs. 1 to 6). 


showing dierent stages a 

in different cucurbit plants, 

FIG. 1. I Metaphase, side view hiteasiien dioica). 

FiG, 2. II Metaphase, polar view (Momordica dioica). 

FIG. 3. I Metaphase, polar view (Momordica dioica). 

Fic, 4. I Anaphase, side view (Momordica cochinchi- 

nensis). 
Fic, 5. Late diakinesis: Intervarietal hybrid in 
LZ. acutangula Fs (moncecious, Richharia, 
1952). 

Fic, 6. Early I Anaphase, side view (Intervarietal 
hybrid in Z. acutangula Fs (Hermaphro- 
dite, Richharia, 1952). 

The procedure described below has been 

found to be particularly useful : 

(i) Fix anthers in 1: 3 acetic alcohol for 2-3 
hours. 

(ii) Transfer the material to 70 per cent. 
alcohol and then gradually pass it 
through alcohol series, 50 per cent., 30 
per cent. to water, 5 to 10 minutes in 
each. 

(iii) Transfer the material in 4 per cent. 
iron alum solution for 10 to 15 minutes. 

(iv) Rinse it in tap water, in 50 per cent. 
alcohol, then 70 per cent. 

(v) Put the material in a drop of aceto- 
carmine on a slide. 

(vi) Put a cover slip over the anthers and 
crush the material by tapping it by the 
wooden end of the needle. 

(vii) Put it on a hot brass plate (60°-70° C.) 
for 5 to 10 minutes, 
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(viii) Prevent drying up of the smear by put- 
ting fresh drops of 45 per cent. acetic 
acid at the end of the cover slip. 


Agricultural Res. Inst., R. H. RicHHaria. 
Botanical Section, P. N. Guosa. 
Sabour, Bihar, 

July 4, 1952. 

1. Bhaduri, P. N. and Bose, P. C., /. Gemet., 1947, 
48, 237-56. 2. Pathak, G. N., and Singh, S. N., /ad. 
J. Genet. & Pl. Breed., 1949, 9, 18-26; Richharia, R. H., 
Proc. Bihar Acad. Sci., 1952, 1, 1-9. 


CYTOLOGICAL STUDY OF SOLANUM 

MACRANTHUM DUN. 
THE occurrence of three sterile tall trees of 
Solanum macranthum in Sabour (Bhagalpur) 
led to the present study. These trees were in- 
troduced here at Sabour ten years back. Trees 
are about 20’ in height and 2’ in girth. They 
flower throughout the whole year. Inflorescence 
is single or branched extra-axillary peduncle 
with 50 to 160 flowers per peduncle. The flower 
which is bluish-violet is much bigger than that 
of the cultivated brinjal; the diameter of the 
corolla is 2:5” to 3-5”. This year in October 
1952 only one fruit of 1-5” diameter was obtain- 
. ed from one of the ten-year-old irees. The seeds 
* of the fruit are like that of the cultivated brin- 
jal but they are bit bigger in size and their 
surface is rough. 

According to Bailey! the native home of the 
species is Brazil. It has not so far been reported 
by the authors of the Indian floras. 

Cytological studies of the genus Solanum? have 
shown 12 as the meiotic number of chromosome 
in the genus with the exception of some poly- 
ploid forms, but the species with the chromo- 
some number n= 12 are unreported as yet. 

Examination of chromosomes at different 
stages showed 12 as the haploid chromosome 
number (Fig. 3). The orientation of bivalents 
at the metaphase is irregular; great irregularity 
was observed in the distribution of chromosomes 
on the two poles at amaphases (Figs. 2 & 4). 
Lagging of bivalents bridges and fragmentation 
was observed at anaphase I (Fig. 1) and that 
of univalents at the II anaphase (Fig. 4). The 
following types of numerical distribution of 
chromosomes were observed at anaphases: 
Anaphase I (12-12, 11-13, 10-14, 9-15); Ana- 
phase II (12-12, 12-12; 11-11, 13-13; 10-10, 
14, 14; 9-9, 15-15) respectively. 11-13 distri- 
bution was found to be more frequent than 
others at both the divisions (Fig. 4), 
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Smearing of anthers in acetocarmine showed 
that the pollen-mother-cells after completion of 
meiotic divisions form 2 to 7 cells (Fig. 6) in 


8% 
2 
3 


each mother-cell. Monads were also seen (Fig. 5 
and Table I, Col. 1). 
TABLE I 
Number of Cells per Poilen-Mother-Cells 


No. of Cells Total No. of 
per P.M.C. Frequency Daughter Cells 
1 10 10 
2 7 14 
3 91 273 
4 795 3180 
5 219 1095 
6 63 378 
7 21 147 

Total 1206 5097 


Average number of cells per P.M.C. = 4-23. 

The above table shows that 4 is the more 
common number of cells per P.M.C. and the 
average number of cells per P.M.C. is 4-23. The 
pollen grains are of various sizes (Fig. 6). Only 
40 per cent. of the grains are stained by aceto- 
carmine. 

Selfing of the trees and reciprocal crosses 
with cultivated brinjal are being tried to induce 
fruiting. Pollen germination in agar agar and 
sugar media and in sugar solutions of various 


Letters to the Editor | 85 


strength were tried; only a few grains germi- 
nated in 20 per cent. sugar solution. 

If fruiting can be induced in these sterile 
perennial trees it would prove to be of great 
economic importance. Further studies are in 
progress. 

Our thanks are due to Dr. R. H. Richharia, 
Dr. G. I. Patel, Prof. A. B. Saran for helpful 
suggestions and to Dr. K. Biswas for identifica- 
tion of the material. We are grateful to Dr. S. 
Anwar Ullah for providing facilities to take 
up this study. 

Bihar Agric. College, RAM PRAKASH. 

Sabour (Bhagalpur), BIsHwANATH CHATTERJEE. 
Bihar, 

December 22, 1952. 


1. Bailey, L. H., Standard Cyclopedia of Horticulture, 
1917, 6, 3181-86. 2. Darlington, C. D., and Janaki 
Ammal, Chromosom: Atlas of Cultivated Plants, George 
Allen & Unwin Ltd., London, 1945. 


GREEN MUSCARDINE FUNGUS ON 
PYRILLA SP. 


THE occurrence of the fungus, Metarrhizium 
anisoplie (Metsch) Sorokin, on the insect pest, 
Pyrilia Sp. of sugarcane is known to the sugar- 
cane growers in the factory area of South Arcot 
District in this State where it commonly occurs 
in varying degrees almost every season. When 
the sugarcane research scheme was initiated in 
this State, the utility of this fungus in biological 
control of Pyrilla Sp. was one of the subjects 
of study at Anakapalle where the occurrence of 
the fungus was noted in 1949.1 Kamat and 
others? recorded the occurrence of this fungus 
in Bombay in 1952. 

The fungus was isolated and cultured in oats- 
agar medium and sprayed on the insect pests. 
Parasitisation was satisfactory both under field 
and laboratory conditions, but success under 
field conditions was met with only when the 
humidity was high. It was also observed both 
on this research station and in the factory zone 
of South Arcot District that under natural field 
conditions, the peak period of the insect pest 
is from August to October while the peak 
parasitisation period was from September to 
January in which latter period the temperature 
was lower affording favourable conditions for 
the fungus to grow. 

Investigations on this fungus since 1949 re- 
corded in the annual reports of this station 
indicated that research in regard to the methods 
of establishing the fungus in the field irrespec- 
tive of the climatic factors during the period 


of spray need thorough investigation, Without 
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detailed knowledge on this aspect, it may be 
difficult to utilize this fungus in the field for 
biological control of the insect pests on a com- 
mercial scale. 

Sugarcane Res. Station, S. V. PARTHASARATHY. 
Anakapalle, P. PRAKASAM. 

January 27, 1952. C. S. KRISHNAMURTHY. 


1. Annual Report of the Sugarcane Research Scheme for 
Madras Province for 1949-50, p. 52; 1950-51, p. 106 ; 
and 1951-52, p.54. 2. Kamat ef a/., Curr. Sci., 1952, 
21, No. 11, 317. 


ISOLATION OF TRIMETHYLAMINE 
OXIDE IN SOME INDIAN MARINE 
FISHES* 


EsTrMaTIOoN of trimethylamine in marine fishes 
and fishery products as an index of spoilage is 
being adopted widely.'-“ Opinion is divided on 
the presence of trimethylamine oxide, the pre- 
cursor of the amine, in fresh-water fishes, al- 
though iis presence in salt-water fishes has 
been confirmed beyond doubt.7-® Its presence 
has been confirmed in 18 marine fishes of the 
West Coast of Madras State. 

The various steps followed in the isolation of 
the trimethylamine oxide as a picrate deriva- 
tive are similar to those outlined by Norris and 
Benoit,!° using the muscle juice obtained either 
wiih common salt or trichloroacetic acid. 

Table I below gives the fishes examined and 
the corresponding melting points of the picrate 
derivatives. 


TABLE I 
o 
Common name Scientific name Pe 
1 Mackerel Rastrelliger kanagurta 199-201 
(RUPPEL) 
2 Oil Sardine Sardinella longiceps 196-197 
(Cuv. & Val.) 
3 Silver bellies Leiognathus bindus 1 7-198 
4 White Sardine Sardinella fimbriata 197-199 
5 Ah Clupea lile 199-201 
6 Horse mackere] Carax crumenopthalmus 197-198 
7 Seer fish Cybium guttatum 197-198 
8 Perch Serranus diacanthus 196 
9 Jew fish Sciena coiter 200-201 
10 Soles Cynoglossus semifasciatus 198-200 
11 Cat fish Arius thalassinus 197-199 
12 Anchovy Engraulis mystax 197-198 
13. White Bait Stolephorus sp. 200 
14. Ribbon fish Trachurus savala 196-197 
15 Black pomfret Strcmateus niger 199-201 
16 Shark Carcharius acutus 201-202 
17 Skate Rhinoptera sp. 199-202 
18 Frawn Metapeneaus sp. 196 
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All the above derivatives melted with decom- 
position and the melting point correspond to 
the picrate derivatives obtained from pure che- 
mical sources in this laboratory (199-200° C.). 
and also in accordance with that given in the 
literature (196-202°C.). It is hoped that the 
estimation of the amine will be a handy tool 
in spoilage studies of these species of fishes. 
Fisheries Tech. Station, R. VENKATARAMAN. 
Kozhikode, S. T. CHart, 
January 5, 1953. 


boo 


* Published with the kind permission of the Director 
of Fisheries, Madras. 

1. Beatty, S. A., and Gibbons, N. E., /. Fish. Res. Bd. 
Can., 1937, 3, 77. 2. Hansen, S. H., and Bekken, K., 
Rep. Norwegian Fish. Res. Lab., 1947, 1 (6), 65. 3. 
Sigurdsson, G. J., /nd. and Eng. Chem. (Anal. Ed.), 
1947, 19, 892. 4. Ronald, O. A., and Jakobsen, F., /. Soc. 
Chem. Ind., 1947, 66, 160. 5. Shewan, J. M., /. Roy. 
Sanit. Inst. 1949, 69, 394. 6. Velankar, N. K., /. Sci. 
and Ind. Res. ({ndia), 1952, WA, 359. 7. Baldwin, E., 
Biochem. Soc. Sympos., 1951, 6, 3. 8. Shewan, J. M., 
/bid., 1951, 6, 28. 9. Dyer, W.J., J. Fish. Res. Ba, 
Can., 1952, 8, 314. 10. Norris, E. R., and Benoit, 
G. J., J. Biol. Chem., 1945, 158, 433. 


ON A NEW LOCALITY RECORD 
OF THE LAND PLANARIAN 
DOLICHOPLANA FEILDENI (v. GRAFF)* 


Dolichop'ana feildeni (v. Graff) has so far been 
reported only from Java, Ceylon and Barbados. 
The specimen referred to in this note, which has 
been identified as D. feildeni, was received from 
the Curator, Bombay Natural History Society, 
Bombay, for determination. It was collected by 
Mr. Salim Ali from Pali Hills, Bandra, Bombay 
Staie. 

The specimen is of a muddy brown colour on 
the dorsal surface and slightly pale brown on 
its veniral aspect, with six dark stripes, of which 
the two lateral pairs are blue black in colour; 
whereas those reported from Java are yellow 
and of Ceylon dark brown. Six longitudinal 
stripes characterise this species; a pair of 
median thin lines approximating each other, and 
two pairs of thick lateral stripes, the innermost 
pair being the deepest of all. On the ventral 
side, the specimen is marked by a greyish am- 
bulacral surface in the middle and two lateral 
brown stripes. In the preserved state the speci- 
men is 8-8mm. in length and 0°25mm. in 
breadth. The size seems to be of a young indi- 
vidual as compared to the specimens reported 
upon by Whitehouse?:3 from Ceylon and Java. 
The occurrence of this species in India shows 
that it is not local in distribution, but has an 
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extensive range, both in the oriental and neo- 
tropical regions. 

I am indebted to Dr. B. S. Chauhan, for con- 
firming my identification and to Dr. S. L. Hora, 
for valuable suggestions. 

Zoological Survey of India, G. RAMAKRISHNA. 
Calcutta-i2, 
December 23, 1952. 


* Published with the kind permission of the Director, 
Zoological Survey of India, Calcutta. 

1. Graff, v., Monographie der Turbellarien 11 Trié- 
cladida Terricola (Land planarien), 1899, 2, 533, pl. 17, 
figs. 3-45. 2. Whitehouse, R. H., Rec. nd. Mus., 
1919, 16, 32, figs. 17 and 18. 3. —, /did. 1912-22, 8, 
455. 


ARTICULATION OF PROPECTUS WITH 
HEAD IN LESTODRYINUS PYRILLAE 
KIEFF. (DRYINIDAE HYMENOPTERA) 
WHILE studying the skeleto-muscular mechanism 
of Lestodryinus pyrille Kieff., a new type of 
articulation was observed which had hitherto 
escaped the notice of earlier morphologists,!.?.* 
who had held that the occipital processes 
[Fig. 1 (e)] were alone responsible for the arti- 
culation of head with propectus. A number of 
preparations of the head and thorax were made 
and all these beyond doubt do not show any 


Fic. 1. Propectus with head attached pressed from 
dorsal side. Am—Foramen magnum; —Cervical apo- 
deme; e—Occipital process; af—Anterior tentorial 
arm; £fs—Episternum; /s—Basisternum ; /s—Fur- 
casternum ; Cx—Coxa. 

FIG. 2. Foramen magnum seen from dorsal side. 
a—Shelf-like plate on lower margin of foramen magnum; 
é—Hollow bar from posterior tentorial pit; ~¢—Pos- 
terior tentorial pit; 7—Tentorial bridge; Oce— 
Occipital condyle; Poc—Post occiput ; 4&—Hypostol- 
mal bridge; For—Foramen magnum. 


Letters to the Editor 


87 


connection between the occipital processes and 
the occipital condyles. In Lestodryinus, the 
occipital processes are wide apart and oppose 
the posierior tentorial pits and do not take part 
in the articulation. The cervical apodeme 
(Fig. 1 (p)] which is a mesal expansion in the 
anterior region of the horizontal apodeme ac- 
cording to Snodgrass and the same which has 
been named by Duncan as “posierior ramus of 
the occipital process” is seen to be articulating 
with the occipital condyles present on the rim 
of the foramen magnum. It is seen from Fig. 1 
that the occipital processes are diverging away 
from the foramen magnum and there is absolute- 
ly no possibility of any articulation with the 
occipital condyles. According to the above cited 
authors the movement of the head in those 
insects studied is restricted upward and down- 
ward only. However, it is felt that as the 
pointed cervical apodemes are articulating with 
the cup-like occipital condyles, undoubtedly 
this type of articulation facilitates the all-round 
movemeni of the head, which is most essential 
for a parasite of this family. 

I am grateful to Dr. E. S. Narayanan, for his 
guidance and encouragement during the course 
of this work. 


LA.R.1., New Delhi, 
September 9, 1952. 


B. R. Supsa Rao. 


1. Snodgrass, R. E., Smith Misc. Coll., 1942, 103 (2). 
2. Duncan, C. D., Stanford Univ. Pub. Biol. Ser., 8. 
(1), 272. 3. Alam, S. M., déigarh Muslim Univ. Publ. 
Zool. Ser. On Indian Insect Types, ITT. 


THREONINE IN BENGAL GRAM : 
A CORRECTION 


Due to an inadvertent omission of a factor 
of two, we find that the figures for the threo- 
nine content in Bengal gram reported earlier! 
have to be halved. Accordingly, the threonine 
content of Bengal gram based on the results 
of three assays give an average value of 4-05g. 
per 100g. of protein, with a range of 3-98- 
4-llg. This change in figures does not alter 
our interpretation or the conclusions drawn from 
our results. 
Nutrition Res. Lab., 
L.C.M.R., Coonoor, 
March 2, 1953. 


P. R. SRINIVASAN. 
P. K. VIJAYARAGHAVAN. 


1. Srinivasan, P. R., and Vijayaraghavan, P. K., Curr. 
Sci., 1952, 21, 102. ' 
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Commercial A.C. Measurements. By G. W. 
Stubbings. 3rd Edition (Revised). (Chap- 
man & Hall Ltd.), 1952. Pp. 377. Price 50 sh. 
It is recognised that electrical measurements 

and measuring instruments play a very im- 
portant part in electrical engineering. Mr, Stub- 
bing’s well-known book, first published in 1930, 
deals with the theory and practice of the mea- 
surement of current, voltage, power, energy and 
power factor in A.C. circuits and thus fills the 
gap between books containing descriptive work 
on the construction of electrical instruments and 
those dealing with electrical testing. 

The first three chapters deal with A.C. theory 
in reference to its bearing on commercial A.C. 
measurements. The treatment includes discus- 
sion on distorted waveforms harmonic analysis, 
symmetrical components, etc., in a simple way. 
Two chapters are devoted to the methods of 
measurement of current and voltage and of 
power. The principles of operation of different 
types of instruments for measurement of these 
quantities are discussed; the British standards 
requirements for such instruments are also dis- 
cussed. A whole chapter hes been allocated to 
instrument transformers and to methods of mea- 
suring their errors. 

A chapter each has been devoted to the dis- 
cussion of instruments for measurements of 
energy, reactive power, and kilovolt-amperes. 
Measurement of power factor and frequency 
and the determination of phase sequence are 
treated in one chapter. The materials in these 
chapters have been brought up to date in this 
edition. A new chapter on the measurement of 
maximum demand has been included. The con- 
cluding chapter deals in general with miscella- 
neous apparatus and provision needed in test 
rooms. Indications are also given in this chap- 
ter of a well-defined system for the recording 
of test results and the desirable method of cal- 
culation of test results. A short bibliography of 
reference to related literature is given in the 
appendix. 

The author’s works on Electricity Meters and 
Meter Testing, A.C. Protective Systems, and A.C. 
Measurements are well known. The present 
book, though written primarily for test engineers 
and for those intending to specialise in the sub- 
ject of electrical measurements, will be very 
useful to engineers engaged on the technical 
side of the electrical industry. 

C. S. GuosH. 


Rocket Propusion. With an Introduction to the 
Idea of Interplanetary Travel. By Eric Bur- 
gess. (Chapman & Hall Ltd.), 1952. Pp. 235. 
Price 21 sh. 

Here is a book which will serve as an admir- 
able introduction to the subject of rocket pro- 
pulsion for the laymen, besides also catering 
to the needs of students and specialists who 
might require a handy reference book on the 
subject. 

The technical aspects of rocket propulsion are 
covered in broad outline in the course of the 
first five chapters under the headings: General 
Principles, Fuel, Rocket Motor, Problems of 
Fuel Feed and Fuel Tanks, and Control of 
Flight. Long-range rocket projectiles are dealt 
with in Chapter VI. 

The succeeding two chapters are of such 
general interest and importance to the non- 
technical reader (forming nearly 95% of the 
world’s population) that it should be eminently 
worthwhile to publish them separately under 
the subtitle: “Interplanetary Travel”. There 
is a useful appendix giving the derivations of 
equations employed in rocket flight. 


Polarography. Vol. II. (Second, completely 
Revised and Augmented Edition). By I. M. 
Kolthoff and James J. Lingane. (Interscience 
Publishers, New York and London). Price 
$ 11.00. 


This valuable book is a continuation of the 
previous one and consists of parts 3-6 spread 
over 34 chapters. Part 3 gives a systematic and 
up-to-date review of the fundamental facts 
about the polarography of elements. The last 
chapter in this part deals with the analytical 
details of alloys, ores and other technical pro- 
ducts. Part 4 deals with organic polarography 
and consists of 12 chapters. The polarographic 
behaviour of unsaturated hydrocarbons, organic 
halogen compounds, carbonyl compounds, qui- 
nones, organic acids, nitro compounds, sulphur 
compounds, heterocyclic compounds containing 
oxygen and nitrogen are clearly and systema- 
tically treated. The information is particularly 
useful to research workers in organic polaro- 
graphy which is still not clearly understood. 
Part 5 deals with the biological applications of 
polarography. The use of the polarograph in 
serological cancer diagnosis dealt in this section 
is of particular interest. In Part 6, the authors 
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give an exhaustive account of amperometric 
titrations, where the authors have made sub- 
stantial contributions using both the dropping 
mercury electrode and the platinum micro elec- 
trode. The advantages and disadvantages of the 
techniques are critically pointed out. 

In this volume, the authors have taken meti- 
culous care in cataloguing all the facts with 
reference to individual compounds. The treat- 
ment is highly exhaustive and critical. This 
second volume dealing as it does, with the 
practical application of polarography, is com- 
plementry to Volume I which is primarily 
concerned with fundamental theoretical aspects. 
This volume contains author and subject index. 
As with the first volume, the price of the book 
is too high. 

It is a pity that tables containing half-wave 
potentials for inorganic ions in various media 
are omitted. Such tables with the data brought 
up to date would have facilitated easy and 
quick reference. M. R. A. 


By J. H. 
Ltd., 


Physical Chemistry Made Plain. 
Mandleberg. (Cleaver-Hume Press 
London), 1952. Price 15 sh. 

The preface indicates that the book is of the 
post-Matriculation level and intended for those 
with a mathematical equipment below the 
average. But the scope of the volume covers 
the ground required for the Main Pass Degree 
in our Universities at present (!) in fifteen chap- 
ters. The treatment will be found useful by the 
average student who has not taken mathematics 
in the Intermediate. A welcome feature for the 
student is the brief theoretical introduction in 
each chapter and worked examples of different 
types. The volume is well produced, and the 


price moderate. 
S. V. A. 


Inorganic Chemistry—Introductory Lecture 
Notes. By Joseph Reilly. (Cork University 
Press, Oxford, B. H. Blackwell Ltd.). Price 
8 sh. 6d. 

As Prof. Reilly observes, these lecture notes 
have been issued “for the convenience of stu- 
dents—not as a substitute for text-books, but to 
reduce the need for notes-taking and for use 
in revision”. The lectures, about 70 in number, 
fully cover the syllabus set for the Intermediate 
of our Universities. Considering the excellence 
in get-up, printing, paper and illustrations, the 
price would seem to be very moderate. The 
volume should prove highly useful to our under- 
graduates. 
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Jute Substitute Fibres. By A. E. Haarer. (Pub- 
lished in 1952 by Wheatland Journals Lid., 
London), Pp. xxii +185. Price 30 sh. 


Attempts to replace jute, the world’s cheapest 
packing material, and practically a monopoly of 
India, were made before the last war in various 
ways, such as the use of elevators in bulk 
handling of commodities; paper and cotton 
bags, etc. But the idea of growing substitute 
fibres developed after the war, due largely to 
the scarcity of jute and its unusually high 
price. After partition, India also encouraged the 
cultivation of such fibres as jute was in short 
supply and mesta, etc., grows where jute does 
not thrive. 

Of the numerous long fibres claimed as jute 
substitutes, only three, viz., mesta or Bimlipatam 
jute (H. cannabinus), Congo jute (Urena lobata) 
and Roselle (H. sabdariffa), really count. 
These are the contents of this book; Chapiers 
I-VII (77 pages) are devoted to mesta, the 
nearest approach to jute. All aspects of fibre 
production—from seed sowing to fibre drying— 
including mechanical cultivation and extraction 
have been described in detail. Chapters VIII to 
XI (33 pages) relate to roselle and the remain- 
ing five to U. lobata. The book contains an up- 
to-date review of the position these fibres occupy 
as jute substitutes and will be useful to all con- 
cerned with their production; chemical and 
physical aspects have, however, received scanty 
attention. The main difficulty is the costly labour 
(compared to India); unless every operation 
can be mechanised (which is not yet a reality) 
the chances of bulk production of such fibres 
at a competitive price seem rather remote. 

P. B SArKar. 


Annual Review of Biochemical and Allied 
Research in India, Vol. XXII for 1951. (Pub- 
lished in 1952.) Price Rs. 3. 


This annual review which has been published 
by the Society of Biological Chemists (India) 
gives an account of the research work carried 
out in India during 1951 in biochemistry and 
allied fields. The subjects reviewed are soils and 
fertilizers, plant products, vitamins, food tech- 
nology, human nutrition, human pathology, 
dairy science, animal nutrition, and microbiology 
including antibiotics. The review on the whole 
is a commendable effort and gives an indica- 
tion of the increasing tempo of research work 
carried out in biochemical and allied fields in 
India. But the subjects chosen for review are 
so extensive that the authors can attempt no 
more than catalogue various publications which 
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have appeared in the scientific literature during 
the year. Hence they lack the cogency as well 
as the critical appraisal, which are so essen- 
tial for a proper unders‘anding of the significant 
advances. One wonders whether a publication 
of this kind cannot be more useful if selected 
topics of a restricted nature are chosen every 
‘year, and the authors requested to write the 
reviews against the background of world litera- 
‘ure. If need be, the papers published in India 
on Biochemical and Allied Research can be 
catalogued under appropriate heads and pub- 
lished as an appendix to such a review. A pro- 
cedure of that nature will also eliminate the 
anomalous manner in which investigations car- 
ried out by Indian scientists in foreign labora- 
tories are quoted in various sections of the pre- 
sent review. Proof-reading can also be made 
more exact, and errors such as are found in 
page 11, reference 37, and in page 56, line 18 
may be avoided in future publications of this 
review. The volume as published should, how- 
ever, prove invaluable as a source of reference 
for work carried out in India and deserves to 
be read by all interested in biochemical and 
allied research in India. 
P. S. SARMA. 
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Astronomy for Everyman. Edited by Martin 
Davidson. (J. M. Dent & Sons. Ltd.), 1953. 
Pp. xviii + 494. Price 18 sh. net. 

Practica! Plant Pathology. By M. N. Kamat. 
(Prakash Publishing House, Poona-2), 1953. 
Pp. xiii+ 200. Price not given. 

The Radiant Universe. By George W. Hill. 
(Philosophical Library, New York). Pp. 
xv +489. Price $4.75. 

Gravity Waves. Edited by A. V. Astin. (United 
States Department of Commerce, National 
Bureau of Standards), 1952. Pp. iii + 287. 
Price $ 1.75. 

Progress in Nuclear Physics, Vol. 2. Edited by 
O. R. Frisch. (Pergoman Press Ltd.), 1953. 
Pp. viii + 294. Price £ 3-3-0. 

General Properties of Matter, Part I. By C. J. 
Smith. (Edward Arnold & Co.), 1953. Pp. 
v+580. Price 50sh. net. 

The Cathode Ray Oscillograph in Industry, 4th 
Edition. By W. Wilson. (Chapman & Hall 
Ltd.), 1953. Pp. xvi+ 273. Price 36 sh. net. 

Challenge of the Unknown. By Louis K. Ans- 
pacher. (George Allen & Unwin Ltd.), 1952. 
Pp. 351. Price 16 sh. net. 


THE LATE SIR CHARLES SHERRINGTON 


N the course of his Presidential Address to 
the Royal Society, Prof. E. D. Adrian ob- 
served : 

Few scientists of our time have been so well 
qualified to judge the advance of human under- 
standing of the natural world as Sir Charles 
Sherrington, for he lived long enough to have 
witnessed most of the great achievements of 
the present era, and he had made an intimate 
study of the 'science of the Middle Ages, when 
the schoolmen and the alchemists were as satis- 
field with their theories as we are with ours. 

But Sherrington was primarily a physiologist, 
and so was interested in the development of 
ideas concerning the living organism—‘“Man on 
His Nature’. In his own work he had seen the 
transformation of physiology from a science 
still largely anatomical and concerned with the 
description of bodily adjustments into one which 
is more concerned with the cell and makes full 
use of the most advanced techniques of physics 
and chemistry. His work reflected this change 
in that his earlier experiments dealt with re- 
flex movements and his later with the control 
of the individual motor units; but its endur- 
ing quality comes from the fact that he was 
always alive to the whole range of biological 


inquiry. He thought of cell activities in their 
relation to the organized bzhaviour of the whole 
animal. 

He studied the integrative action of the ner- 
vous system. That was the title of his classical 
series of lectures published in 1906. His method 
was to select a relatively simple movement 
which could be evoked under standardized con- 
ditions, like the withdrawal of the foot from a 
noxious stimulus, to study the whole apparatus 
of sense organs, nerve fibres and central cell 
stations concerned in such a reflex and by do- 
ing so, to establish the general principles by 
which simple movements are compounded to 
give more elaborate activity. 

His book was reprinted by the Physiological 
Society when the International Congress met in 
Oxford in 1947. It needed no alteration, and 
although a great deal had been found out about 
the nervous system since 1906, the general 
conclusions are still the only general conclusions 
which can be drawn. But this is not so much a 
confession of the failure of neurologists to solve 
their problems as an index of the fundamental 
difficulty, at all events the fundamental nature, 
of the main problem, which is to construct a 
physiological picture of intelligent behaviour. 
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SCIENCE NOTES AND NEWS 


Control of Fennel Thrips—Hercothrips indicus 


Shri H. L. Kulkarny and R. C. Patel, Ento- 
mological Laboratory, Institute of Agriculture, 
Anand, write as follows :—During 1952, the fen- 
nel crop in North Gujerat suffered very heavily 
due to the attack of thrips, Hercothrips 
indicus. Within 11 days the population of 
thrips per unit length examined rose from 2-4 
to 97-6. Out of the various insecticides tried 
for the control of thrips, 0-2 per cent. D.D.T. 
water suspension spray with nicotine sulphate 
diluted as per standard formulations gave re- 
duction in the population of thrips by 97:0 per 
cent. at the end of two weeks. Nicotine sulphate 
when sprayed alone gave 87-1 per cent. kill 
but then, reinfestation by the pest was noticed 
after a lapse of six days. In case of D.D.T. 
nicotine treatments, the fennel crop was at a 
very low level of infestation—5-2 insects per 
unit length examined. BHC water suspension 
sprays at 0-2 per cent. concentration gave simi- 
lar results as in nicotine compound alone. Only 
one good spray of D.D.T.—nicotine sulphate, 
was sufficient to control the pest. The authors 
are grateful to Dr. G. A. Patel for the identifica- 
tion of insects. 


A Natural Chimera 

hypogaea L.) 

Sri. O. P. Tyagi of the Botany Section, Gov- 
ernment Agricultural College, Kanpur, writes as 
follows : 

A chimeral plant of groundnut was observed 
having all its branches normally green except 
two, one of which was half-green and half non- 
green or white and the other one having light 
green tinge all over. The upper leaves borne 
by the former branch were all pure white 
throughout and the two lower-most ones had 
three kinds of leaflets, viz, (1) normal green, 
(2) half-green and half-white, and (3) pure 
white. The leaves borne by the latter one 
were all pure white. 


Need for Indian Medical Abstracts 


Shri. S. G. Chandavarkar, Librarian, Osmania 
Medical College, Afzal Gunj, Hyderabad- 
Deccan, suggests that medical associations in 
India should take active steps to compile and 
bring out an index (or abstracts) of articles 
published in Indian Medical Journals on lines 
similar to those of the Quarterly Cumulative 


in Groundnut (Arachis 


Index Medicus (American Medical Association) 
or the Abstracts of World Medicine (British 
Medical Association). Such a compilation will 
be of immense help to research workers both 
in India and abroad. 


Plant Protection Bulletin 

The Food and Agricultural Organization of 
the United Nations has begun publication of the 
monthly Plant Protection Bulletin, devoted to 
the global problem of combating plant diseases 
and pests. An important feature of the Bulletin 
will be plant quarantine announcements: this 
is the first time that such information is made 
available on a world-wide scale. 


European Nuclear Research Laboratory 


A site near Geneva, Switzerland, has been 
selected for the Nuclear Research Laboratory. 
The laboratory which will take about seven 
years to build and equip, will house the world’s 
most powerful cosmotron rated at 30,000 million 
electron volts. There will also be a synchro- 
cylotron with a rating of 600 million electron 
volts. The laboratory is meant exclusively for 
pure research, the results of which will be sup- 
plied freely to all member nations of the Euro- 
pean Council for Atomic Research, an orga- 
nization founded recently with the help of 
UNESCO. 


Nicotine Sulphate from Tobacco Wastes 

A simple process has been developed at the 
National Chemical Laboratory, Poona, which 
renders recovery of nicotine sulphate from 
Indian tobacco wastes an economic proposition. 
The process (covered by Indian Patent Nos. 
45666 and 46994) consists of pulverising tobacco 
waste, mixing it with lime and extraction of 
the mixture with a solution of common salt. 
The resultant broth is suitably stabilised and 
extracted with kerosene in a specially designed 
column. Nicotine is recovered from the kero- 
sene solution by fixing it with dilute sulphuric 
acid. The kerosene can be recycled without 
any further treatment. An overall recovery of 
93 per cent. is obtained. The process has been 
successfully tried both on a laboratory scale 
and pilot plant scale. The equipment required 
is simple and can be easily assembled. Further 
details can be had from the Industrial Econo- 
mist, Council of Scientific and Industrial Re- 
search, New Delhi, 
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Point-contact Transistors 


The Philips Factories in Holland have an- 
nounced two types of point-contact transistors, 
OC 50 and OC 51. The OC 50 is intended for 
general amplifying purpos2s. The OC 51 is 
meant for switching applications. These iran- 
sistors have the shape of small cartridges of 
about %” length and %” in diameter, with two 
wires leading out at one sid2. The metal casing 
serves as the third electrode. We understand 
that samples of these transistors will be avail- 
able shortly in this country. 


Box Cultivation of Vegetables 


The highly useful method of box cultivation 
of vegetables has b2en described in the January- 
February 1951 issue of Indian Farming. 

With proper care it may be of much help 
in the self-sufficiency drive in respect of food. 
The advantage of this method is that the boxes 
can be easily moved and vegetables can be 
grown on open roofs and verandahs of buildings. 


The Indian Science Congress, 1954 


The following Office-bearers were elected for 
the next session of the Indian Science Congress 
to be held at Hyderabad: President: Dr. S. L. 
Hora; General Secretaries: Dr. S. R. Sen 
Gupta and Dr. B. N. Prasad; Treasurer: 
Prof. P. C. Mahalanobis. 

The following have been elected as Presidents 
of the various sections: Mathematics: Dr. S. K. 
Chakravarty (Calcutta); Statistics: Dr. K. R. 
Nair (Dehra Dun); Physics: Dr. P. S. Gill 
(Aligarh); Chemistry: Dr. V. Subrahmanyan 
(Mysore); Geology and Geography: Dr. H. L. 
Chhibber (Benaras); Botany: Dr. S. N. Das 
Gupta (Lucknow); Zoology and Entomology: 
Dr. D. V. Bal (Delhi); Anthropology and 
Archeology: Shri. Dharani Dhar Sen (Luck- 
now); Medical and Veterinary Sciences: 
Dr. R. N. Chowdhury (Calcutta); Agricultural 


Science 
Sciences: Dr. B. P. Pal (N2w Delhi); Physio- 
logy: Dr. P. B. Sen (Calcutta); Psychology 
and Educational Sciences: Dr. Surhid Sinha 
(Calcutta); Engineering and Metallurgy: 
Shri. H. N. Srivastava (Jubbulpore). 


Dr. S. Husain Zaheer 

Dr. S. Husain Zaheer, Director, Central Labo- 
ratories for Scientific and Industrial Research, 
Hyderabad, and Head of the Department of 
Chemical Technology, Osmania University, will 
be proceeding to Europe and U.S.A. on a United 
Nations Economic Development Senior Fellow- 
ship. While abroad, he will study various in- 
dustries, especially coal, ceramics, oils and fine 
chemicals, their relation with research labora- 
tories, the developmental projec:s and method 
of passing completed processes for large-scale 
manufacture. 
Symposium on Chromatography 

Under the auspices of the Society of Biolog:- 
cal Chemists, India, a Symposium on Chromato- 
graphy will be held on the 3rd and 
4th April 1953 in the Power Engineering 
Department of the Indian Institute of Science, 
Bangalore. 
Award of Research Degree 

The Andhra University has awarded the 
Degree of Doctor of Science in Physics to 
Mr. Bh. Krishnamurti for his thesis entitled 
“Ultrasonic Studies in Electrolytes and Liquid 
Mixtures”, and to Mr. V. G. Krishnamurti for 
his thesis entitled “Structure of the Band Spec- 
tra of the Halides of Cobalt and Nickel”. 


ERRATUM 
Vol. 22, No. 2, p. 50: Note on “Further 
Evidence from Fish Distribution of the Rise in 
Salinity of the River Hooghly”: Reference 2 
should read as follows: (2) Pillay, T. V. R. 
Curr. Sci., 1953, 22, 82. 
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All material intended for publication in Current Science, corrected proofs, 
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A. C. College of Technology, 
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Remittances, correspondence regarding subscriptions to the er eiverten- 
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